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   #SNLD
   1.0 SITE NAME, LOCATION AND DESCRIPTION

   THE CLEAR CREEK/CENTRAL CITY SUPERFUND SITE (SITE) IS LOCATED
   APPROXIMATELY 30 MILES WEST OF DENVER, COLORADO.  THE SITE BOUNDARY HAS
   NOT BEEN NARROWLY DEFINED BECAUSE OF THE NATURE OF THE CONTAMINATION AT
   THE SITE.  EXTENSIVE HISTORICAL MINING ACTIVITY AT THE SITE TOOK PLACE
   ON A LARGE NUMBER OF SMALL MINING CLAIMS.  IN GENERAL, THIS RESULTED IN
   THE DISPOSAL OF RELATIVELY SMALL VOLUMES OF MINE WASTE ROCK AND TAILINGS
   PILES, WHICH ARE DISTRIBUTED OVER A VERY LARGE AREA.  ADDITIONALLY,
   NUMEROUS MINE TUNNELS, WHICH WERE CONSTRUCTED FOR ORE HAULAGE AND MINE
   WATER DRAINAGE, ARE FOUND IN THE AREA.  CONSEQUENTLY, THE INVESTIGATIONS
   AT THE SITE INVOLVED IDENTIFICATION AND PRIORITIZATION OF CONTAMINATION
   WITHIN THE APPROXIMATELY 400 SQUARE MILE DRAINAGE BASIN FOR CLEAR CREEK.
   FIGURE 1-1 IDENTIFIES THOSE MINE WASTE PILES AND MINE TUNNELS WHICH ARE
   CURRENTLY CONSIDERED PRIORITY LOCATIONS FOR POTENTIAL REMEDIAL ACTION
   UNDER THE CLEAR CREEK/CENTRAL CITY SUPERFUND SITE.

   THE CLEAR CREEK DRAINAGE BASIN RANGES IN ELEVATION FROM APPROXIMATELY
   5,700 FEET TO OVER 13,000 FEET.  ANNUAL PRECIPITATION IN THE DRAINAGE
   BASIN RANGES BETWEEN 16 - 18 INCHES.  HOWEVER, PRECIPITATION VALUES TWO
   TO THREE TIMES GREATER THAN THESE VALUES CAN BE SEEN IN LOCALIZED AREAS.
   THE DRAINAGE BASIN IS DOMINATED BY A SERIES OF MOUNTAINS AND VALLEYS.
   THE STEEP HILLSIDES EXHIBIT SHALLOW COARSE SOILS, WITH PONDEROSA PINE,
   JUNIPER, AND MOUNTAIN MAHOGANY GRASSLANDS THE TYPICAL VEGETATION ON
   SOUTH-FACING SLOPES, AND DOUGLAS FIR COMMUNITIES TYPICAL ON NORTH-FACING
   SLOPES.  ASPEN GROVES ARE ALSO INTERSPERSED WITHIN THESE COMMUNITIES.
   ALONG VALLEY BOTTOMS BLUE SPRUCE, ASPEN AND NARROW-LEAF COTTONWOOD ARE
   THE TYPICAL VEGETATION, WITH WILLOW AND RIVER BIRCH AT THE EDGE OF
   FLOODPLAINS.

   CLEAR CREEK HAS THREE MAJOR TRIBUTARIES - SOUTH, WEST, AND NORTH CLEAR
   CREEK - AS WELL AS NUMEROUS SMALLER TRIBUTARIES.  DESIGNATED USES OF
   CLEAR CREEK INCLUDE AGRICULTURE, RECREATION, AND DRINKING.  RECREATIONAL
   USES IN CLEAR CREEK INCLUDE FISHING, KAYAKING, RAFTING, AND TUBING.
   CLEAR CREEK AND ITS TRIBUTARIES ARE CLASSIFIED AS COLD WATER CLASS I,
   AND IN A FEW CASES COLD WATER CLASS II DUE TO LIMITING HABITAT FOR
   AQUATIC LIFE.  CLEAR CREEK AND ITS TRIBUTARIES ARE USED IN WHOLE OR IN
   PART AS A DRINKING WATER SOURCE BY SEVERAL MUNICIPALITIES INCLUDING
   GEORGETOWN, IDAHO SPRINGS, BLACK HAWK, GOLDEN, WESTMINSTER, THORNTON,
   AND ARVADA.  TABLE 1.1-1 IN APPENDIX B PROVIDES A SUMMARY OF THE USE
   CLASSIFICATIONS FOR CLEAR CREEK.

   THE GROUND WATER SYSTEM IN THE CLEAR CREEK DRAINAGE BASIN HAS NOT BEEN
   CLASSIFIED BY THE STATE OF COLORADO FOR A PARTICULAR USE.  IN ADDITION,
   AT THIS TIME THE STATE OF COLORADO HAS NOT ADOPTED STANDARDS IN THE
   BASIN FOR THE CONTAMINANTS OF CONCERN AT THE SITE.  THERE ARE
   APPROXIMATELY 4,367 PERMITTED DRINKING WATER WELLS IN CLEAR CREEK AND
   GILPIN COUNTIES.



   THE CLEAR CREEK DRAINAGE BASIN IS LOCATED IN CLEAR CREEK AND GILPIN
   COUNTIES.  THE 1988 POPULATION ESTIMATES SHOW 2,649 RESIDENTS IN GILPIN
   COUNTY AND 7,379 RESIDENTS IN CLEAR CREEK COUNTY.  MORE DENSELY
   POPULATED AREAS INCLUDE THE TOWNS OF SILVER PLUME, GEORGETOWN, EMPIRE,
   AND IDAHO SPRINGS IN CLEAR CREEK COUNTY; AND CENTRAL CITY AND BLACK HAWK
   IN GILPIN COUNTY.  IN ADDITION, A LARGE NUMBER OF THE RESIDENTS OF BOTH
   COUNTIES LIVE IN SMALLER COMMUNITIES, OR ARE DISPERSED THROUGHOUT THE
   COUNTIES AND LIVE ON SMALL ACREAGE.

   LAND USES IN CLEAR CREEK AND GILPIN COUNTIES INCLUDE TOURISM, COMMERCE,
   RECREATION, AND TO A LIMITED EXTENT, RANCHING AND AGRICULTURE.  AREAS OF
   BOTH COUNTIES WERE EXTENSIVELY MINED IN THE PAST BECAUSE OF THE
   ABUNDANCE OF PRECIOUS AND BASE METALS.  ACTIVE MINES ARE STILL PRESENT
   AT SOME LOCATIONS IN THE COUNTIES.  IN OCTOBER 1991, LIMITED STAKES
   GAMING WILL BE PERMITTED IN THE TOWNS OF BLACK HAWK AND CENTRAL CITY.
   THIS WILL UNDOUBTEDLY CHANGE THE LAND USE AND POPULATION DENSITY IN
   THESE AREAS.

   #SHEA
   2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES

   2.1 SITE HISTORY

   THE CLEAR CREEK/CENTRAL CITY SUPERFUND SITE IS LOCATED ON THE EAST SLOPE
   OF COLORADO'S FRONT RANGE.  THE COLORADO MINERAL BELT TRANSECTS THE SITE
   INDICATING THE RICH MINERALIZATION OF THE AREA.  PRECAMBRIAN GNEISSES
   AND SCHISTS ARE THE PREDOMINATE HOST ROCK AND ARE CUT BY A NETWORK OF
   FAULTS.  TERTIARY AGE VEINS AND STOCKS WITHIN THE HOST ROCK ARE THE
   SOURCES OF SULFIDE ORES WHICH CONTAIN DEPOSITS OF SEVERAL METALS
   INCLUDING GOLD, SILVER, IRON, COPPER, LEAD, NICKEL, ZINC, CADMIUM,
   MANGANESE, AS WELL AS OTHERS.

   DUE TO THE RICH MINERALIZATION OF THE AREA, PORTIONS OF THE SITE BECAME
   SOME OF THE MOST HEAVILY MINED AREAS OF COLORADO.  THERE ARE WELL OVER
   800 INACTIVE MINES AND TUNNELS IN CLEAR CREEK AND GILPIN COUNTIES.
   HISTORICALLY, IT IS ESTIMATED THAT OVER $110 MILLION WORTH OF MINERAL
   PRODUCTION, IN "1900" DOLLARS, OCCURRED AT THE SITE.  GOLD AND SILVER
   ACCOUNTED FOR THE VAST MAJORITY OF THE MINING INTEREST.

   MINING ACTIVITY IN THE AREA COMMENCED IN 1859 WITH PLACER GOLD BEING
   FOUND AT THE MOUTH OF CHICAGO CREEK, AND THE FIRST LODE DISCOVERY
   OCCURRING IN GREGORY GULCH LATER THAT YEAR.  BY THE SUMMER OF 1860,
   ALMOST ALL SURFACE LODES HAD BEEN CLAIMED.

   EXTRACTION OF SURFACE ORES LED TO AN INCREASE IN THE DEPTH OF MINING.
   THIS INCREASE IN DEPTH BROUGHT PROBLEMS WITH WATER DRAINAGE, AND MINERS
   BEGAN TO ENCOUNTER MORE DURABLE SULFIDE ORES WHICH COULD NOT BE MILLED
   WITH THE SAME EASE AS THE OXIDIZED SURFACE ORES.  TO COMPENSATE FOR
   THESE PROBLEMS, DRAINAGE TUNNELS WERE CONSTRUCTED AND NEW MILLING
   TECHNIQUES WERE DEVELOPED.

   TODAY MOST OF THESE MINE DRAINAGE TUNNELS ARE STILL FUNCTIONING AND
   DISCHARGE ACID MINE WATER, WHICH CONTAINS HIGH CONCENTRATIONS OF HEAVY
   METALS.  MINE TAILINGS FROM MILLING OPERATIONS AND WASTE ROCK FROM THE
   DEVELOPMENT OF THE MINES ARE PRESENT AT NUMEROUS LOCATIONS THROUGHOUT
   THE SITE.

   IN SEPTEMBER 1983, THE SITE WAS SELECTED FOR ADDITION TO THE SUPERFUND
   NATIONAL PRIORITIES LIST DUE TO THE PRESENCE OF HEAVY METALS IN THE
   ENVIRONMENT.  SINCE THAT TIME, THE ENVIRONMENTAL PROTECTION AGENCY (EPA)
   AND THE COLORADO DEPARTMENT OF HEALTH (CDH) HAVE CONDUCTED SEVERAL
   STUDIES IN THE AREA AND HAVE PREVIOUSLY MADE CERTAIN DECISIONS ON



   CLEANUP ALTERNATIVES FOR CERTAIN AREAS.  THESE DECISIONS ARE DISCUSSED
   IN GREATER DETAIL IN SECTION 4.0.

   THREE REMOVAL ACTIONS WERE CONDUCTED AT THE SITE BY EPA'S EMERGENCY
   RESPONSE BRANCH.  IN MARCH 1987, A REMOVAL ACTION WAS INITIATED AT THE
   GREGORY INCLINE TO PREVENT THE COLLAPSE OF THE MINE WASTE PILE.  A
   COLLAPSE WOULD HAVE ALLOWED THE MINE WASTE TO SLIDE INTO NORTH CLEAR
   CREEK, AND EPA WAS CONCERNED THAT A LARGE LOAD OF METALS-LADEN MINE
   WASTE WOULD WASH DOWNSTREAM INTO CLEAR CREEK AND CONTAMINATE THE
   MUNICIPAL WATER SUPPLY OF THE CITY OF GOLDEN, COLORADO.  AS PART OF THE
   REMOVAL ACTION EPA REMOVED AN OLD DETERIORATED WOOD CRIB RETAINING WALL,
   DECREASED THE SLOPE OF THE MINE WASTE PILE, AND CONSTRUCTED A GABION
   BASKET RETAINING WALL.  IN FALL 1987, A REMOVAL ACTION WAS INITIATED IN
   THE IDAHO SPRINGS AREA.  THIS REMOVAL ACTION INVOLVED CONNECTION OF
   THREE RESIDENTS TO THE CITY OF IDAHO SPRINGS WATER SUPPLY.  PRIOR TO THE
   REMOVAL ACTION THE RESIDENCES HAD BEEN SERVED BY PRIVATE GROUND WATER
   WELLS WHICH CONTAINED ELEVATED CONCENTRATIONS OF CADMIUM.  IN AUGUST
   1991, A REMOVAL ACTION WAS INITIATED APPROXIMATELY 1/4 MILE NORTH OF
   IDAHO SPRINGS.  THIS ACTION INVOLVED REMOVAL OF UNCONTAMINATED MERCURY
   FROM A SMALL TRAILER.  THE MERCURY AND A SMALL AMOUNT OF SOIL WERE
   PLACED IN A TEN GALLON STEEL DRUM AND SHIPPED TO A MERCURY RECOVERY
   FACILITY.

   2.2 ENFORCEMENT ACTIVITIES

   A POTENTIALLY RESPONSIBLE PARTY SEARCH WAS CONDUCTED AS PART OF THE
   EARLIER INVESTIGATIONS AT THE SITE.  THE SEARCH REVEALED INFORMATION ON
   THE OWNERSHIP OF THE FIVE DISCHARGING MINE TUNNELS AND FIVE MINE WASTE
   PILES DESCRIBED IN SECTION 4.0 UNDER OPERABLE UNITS #1 AND #2.  TO DATE,
   NO ENFORCEMENT ACTIVITIES HAVE RESULTED FROM THIS SEARCH.

   EPA ALSO INITIATED A POTENTIALLY RESPONSIBLE PARTY SEARCH AS PART OF THE
   PHASE II INVESTIGATIONS.  THIS SECOND SEARCH HAS NOT BEEN COMPLETED AND,
   THEREFORE, NO SPECIAL NOTICES HAVE BEEN ISSUED.  EPA DOES NOT BELIEVE
   THAT REMEDIAL ACTION AT THE SITE SHOULD BE DELAYED PENDING FINALIZATION
   OF THE SEARCH AND IS PROCEEDING WITH THIS RECORD OF DECISION.  AFTER
   FINALIZATION OF THE SEARCH, THE STATUS OF THE POTENTIALLY RESPONSIBLE
   PARTIES WILL BE EVALUATED.  IF APPROPRIATE, EPA WILL NOTIFY POTENTIALLY
   RESPONSIBLE PARTIES OF THE SELECTED REMEDY AND WILL INITIATE
   NEGOTIATIONS FOR THE IMPLEMENTATION OF THE REMEDY.  IF THE POTENTIALLY
   RESPONSIBLE PARTIES DO NOT COMMIT TO PERFORMING THE REMEDY IN A TIMELY
   MANNER, EPA MAY PROCEED WITH A FUND-FINANCED REMEDIAL DESIGN AND
   REMEDIAL ACTION AND MAY ATTEMPT TO RECOVER EPA'S RESPONSE COSTS FROM THE
   RESPONSIBLE PARTIES.  IF IT IS DETERMINED THAT A POTENTIALLY RESPONSIBLE
   PARTY HAS LITTLE OR NO LIABILITY FOR THE CONTAMINATION AT THE SITE, THIS
   INFORMATION WILL BE USED TO DETERMINE IF A FUND-FINANCED REMEDIAL ACTION
   WILL BE INITIATED.  A FUND FINANCED-REMEDIAL ACTION WOULD USE FEDERAL
   AND STATE MONIES TO PERFORM THE CLEANUP.

   #HCP
   3.0 HIGHLIGHTS OF COMMUNITY PARTICIPATION

   COMMUNITY PARTICIPATION ACTIVITIES AT THE SITE WERE CONDUCTED PURSUANT
   TO SECTIONS 113 (K)(13)(I-V) AND 117 OF THE COMPREHENSIVE ENVIRONMENTAL
   RESPONSE, COMPENSATION, AND LIABILITY ACT.  THE COLORADO DEPARTMENT OF
   HEALTH (CDH), THE LEAD AGENCY FOR THE SITE, HAS DEVELOPED AND MAINTAINED
   AN ACTIVE COMMUNITY RELATIONS EFFORT DURING THE PHASE II WORK TO KEEP
   THE PUBLIC INFORMED AND TO GIVE THE PUBLIC AN OPPORTUNITY FOR INPUT.
   THE COMMUNITY RELATIONS EFFORT INVOLVED THE DEVELOPMENT OF A TECHNICAL
   REVIEW/ADVISORY COMMITTEE, WHICH WAS COMPOSED OF LOCAL CITIZENS,
   DOWNSTREAM WATER USERS, AND LOCAL, STATE AND FEDERAL OFFICIALS.  PROJECT
   UPDATES WERE MAILED AT PROJECT MILESTONES TO APPROXIMATELY 200 RESIDENTS



   AND INTERESTED CITIZENS.  IN ADDITION, COUNTY COMMISSIONERS AND CITY
   COUNCILS WERE UPDATED AT VARIOUS TIMES DURING THE PHASE II
   INVESTIGATION.

   COPIES OF THE SITE WORK PLAN, RAW DATA PACKAGES, REMEDIAL INVESTIGATION,
   FEASIBILITY STUDY, AND PROPOSED PLAN WERE MADE AVAILABLE TO THE PUBLIC
   AT THE IDAHO SPRINGS LIBRARY, IDAHO SPRINGS CITY HALL, GILPIN COUNTY
   COURTHOUSE, EPA LIBRARY, AND CDH OFFICES.  A PUBLIC MEETING WAS HELD ON
   JULY 24, 1990, TO HEAR COMMENT ON THE REMEDIAL INVESTIGATION REPORT.  A
   SECOND PUBLIC MEETING WAS HELD ON JULY 11, 1991, TO HEAR COMMENT ON THE
   FEASIBILITY STUDY REPORT.  AT THESE MEETINGS MEMBERS OF THE CDH AND EPA
   PROVIDED INFORMATION ABOUT THE FINDINGS OF THE REPORTS, INCLUDING A
   DETAILED EXPLANATION OF THE PREFERRED CLEANUP ALTERNATIVE FOR THE SITE,
   AND ANSWERED QUESTIONS ABOUT THE SITE.  NOTICE OF BOTH OF THESE MEETINGS
   WERE PUBLISHED IN THE CLEAR CREEK COURANT AND THE WEEKLY REGISTER-CALL
   NEWSPAPERS.  A 30-DAY COMMENT PERIOD WAS PROVIDED FOR THE REMEDIAL
   INVESTIGATION REPORT AND A 60-DAY PUBLIC COMMENT PERIOD WAS PROVIDED FOR
   THE FEASIBILITY STUDY.  A RESPONSIVENESS SUMMARY WAS WRITTEN TO ADDRESS
   PUBLIC COMMENTS RECEIVED DURING THE COMMENT PERIOD.  A COPY OF THE
   RESPONSIVENESS SUMMARY IS INCLUDED AS APPENDIX C OF THIS RECORD OF DECISION.

   THIS RECORD OF DECISION PRESENTS THE SELECTED REMEDIAL ACTION FOR THE
   CLEAR CREEK/CENTRAL CITY SITE OPERABLE UNIT #3, CLEAR CREEK AND GILPIN
   COUNTIES, COLORADO, WHICH HAS BEEN CHOSEN IN ACCORDANCE WITH THE
   COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT,
   AS AMENDED BY THE SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT, AND TO
   THE EXTENT PRACTICABLE, THE NATIONAL CONTINGENCY PLAN.  THE DECISION FOR
   REMEDIATION OF THE SITE IS BASED ON THE ADMINISTRATIVE RECORD.  A COPY
   OF THE ADMINISTRATIVE RECORD INDEX IS INCLUDED AS APPENDIX D OF THIS DOCUMENT.

   #SRU
   4.0 SCOPE AND ROLE OF OPERABLE UNIT WITHIN SITE STRATEGY

   AS WITH MANY SUPERFUND SITES, THE PROBLEMS AT THE CLEAR CREEK/CENTRAL
   CITY SITE ARE COMPLEX.  IN ORDER TO EFFECTIVELY ADDRESS SOME OF THESE
   PROBLEMS, EPA ORGANIZED WORK AT THE SITE INTO SEPARATE WORKING UNITS
   KNOWN AS OPERABLE UNITS.  THE CLEAR CREEK/CENTRAL CITY SUPERFUND SITE
   WAS ORGANIZED INTO THREE OPERABLE UNITS WHICH WERE DESIGNATED TO ADDRESS
   HEAVY METALS CONTAMINATION ASSOCIATED WITH HISTORIC MINING ACTIVITY IN
   THE CLEAR CREEK DRAINAGE BASIN.  A BRIEF DESCRIPTION OF THE THREE
   OPERABLE UNITS IS PROVIDED BELOW.

   OPERABLE UNIT #1 WAS DESIGNATED TO SPECIFICALLY ADDRESS TREATMENT OF THE
   ACID MINE DRAINAGE FROM FIVE TUNNELS (NATIONAL AND GREGORY INCLINE IN
   BLACK HAWK, THE QUARTZ HILL TUNNEL SOUTHWEST OF CENTRAL CITY, AND THE
   ARGO AND BIG FIVE TUNNELS IN IDAHO SPRINGS).  THE FEASIBILITY STUDY FOR
   OPERABLE UNIT #1 WAS COMPLETED IN 1987 AND A RECORD OF DECISION WAS
   SIGNED IN SEPTEMBER 1987.  THE RECORD OF DECISION SELECTED PASSIVE
   TREATMENT OF THE DISCHARGING ACID MINE WATER AS THE PREFERRED REMEDIAL
   ALTERNATIVE, IF PASSIVE TREATMENT COULD BE SHOWN (VIA A TWO TO THREE
   YEAR STUDY PERIOD) TO BE AN EFFECTIVE TREATMENT OPTION.  IF IT WAS
   DETERMINED THAT PASSIVE TREATMENT SYSTEMS WERE NOT EFFECTIVE, THE RECORD
   OF DECISION ALLOWED THE FLEXIBILITY TO INSTALL ACTIVE TREATMENT OR A
   COMBINATION OF ACTIVE AND PASSIVE TREATMENT SYSTEMS.  IMPLEMENTATION OF
   THE RECORD OF DECISION FOR OPERABLE UNIT #1 WAS DELAYED PENDING THE
   OUTCOME OF THE PHASE II WORK, WHICH IS DISCUSSED BELOW.

   OPERABLE UNIT #2 WAS DESIGNATED TO SPECIFICALLY ADDRESS REMEDIATION OF
   MINE TAILINGS AND WASTE ROCK IN THE IMMEDIATE PROXIMITY OF THE FIVE
   DISCHARGING TUNNELS REFERENCED ABOVE.  THE FEASIBILITY STUDY FOR
   OPERABLE UNIT #2 WAS COMPLETED IN NOVEMBER 1987, AND A RECORD OF
   DECISION WAS SIGNED IN MARCH 1988.  THE RECORD OF DECISION SELECTED



   RUNON CONTROL AND SLOPE STABILIZATION (WHERE APPLICABLE) AS THE
   PREFERRED REMEDIAL ALTERNATIVE.  REMEDIAL ACTION AT TWO OF THE FIVE MINE
   WASTE PILES (GREGORY INCLINE AND ARGO TUNNEL SITES) WAS INITIATED IN
   APRIL 1990, AND IS COMPLETE.  THE RECORD OF DECISION FOR THE PHASE II
   WORK WILL NOT AMEND THE ORIGINAL RECORD OF DECISION FOR OPERABLE UNIT #2.

   OPERABLE UNIT #3 WAS ORIGINALLY DESIGNATED TO ADDRESS CONTROL OF SURGE
   EVENTS FROM THE ARGO TUNNEL.  A FEASIBILITY STUDY WAS COMPLETED IN
   AUGUST 1988.  THE RECORD OF DECISION FOR OPERABLE UNIT #3 WAS DELAYED
   UNTIL A MORE COMPREHENSIVE EVALUATION OF THE SITE COULD BE OBTAINED.
   THIS RECORD OF DECISION FOR THE PHASE II WORK INCLUDES A FINAL
   RECOMMENDATION FOR OPERABLE UNIT #3.

   IN JUNE 1988, THE EPA TRANSFERRED THE LEAD ROLE FOR THE SITE TO CDH.
   CDH THEN INITIATED THE COMPREHENSIVE EVALUATION OF THE SITE VIA THE
   PHASE II REMEDIAL INVESTIGATION AND FEASIBILITY STUDY.  THE PHASE II
   WORK EXPANDED THE ORIGINAL STUDY AREA TO INCLUDE THE APPROXIMATELY 400
   SQUARE MILE CLEAR CREEK DRAINAGE BASIN ABOVE GOLDEN, COLORADO.  THE
   REASON FOR THE EXPANSION WAS TO OBTAIN A BETTER UNDERSTANDING OF THE
   VARIOUS CONTAMINATION SOURCES IN THE BASIN; TO ENABLE THE STATE, EPA,
   AND THE LOCAL COMMUNITIES TO MAKE INFORMED DECISIONS AS TO WHAT COULD
   AND COULD NOT BE DONE TO CONTROL THESE SOURCES; AND TO ASSESS WHAT
   EFFECT THESE CONTROLS WOULD HAVE ON CLEAR CREEK.  THE PHASE II REMEDIAL
   INVESTIGATION WAS COMPLETED IN SEPTEMBER 1990; THE DRAFT PHASE II
   FEASIBILITY STUDY WAS RELEASED FOR PUBLIC COMMENT IN JUNE 1991.  THIS
   RECORD OF DECISION IS FOR THE PHASE II INVESTIGATIONS, IT WILL SUPERSEDE
   THE OPERABLE UNIT #1 RECORD OF DECISION, AND INCLUDES A FINAL DECISION
   FOR THE ORIGINAL OPERABLE UNIT #3.  FOR THE PURPOSES OF OPERABLE UNIT
   DESIGNATION, OPERABLE UNIT #3 IS HEREBY REDESIGNATED AND WILL BE
   EQUIVALENT IN MEANING TO THE PHASE II INVESTIGATIONS.

   THIS RECORD OF DECISION FOR PHASE II/OPERABLE UNIT #3 WAS INTENDED TO BE
   THE FINAL RESPONSE ACTION FOR THE SITE.  HOWEVER, DUE TO THE COMPLEXITY
   OF THE SITE, AND DIFFICULTIES IN ATTAINING LEGALLY APPLICABLE OR
   RELEVANT AND APPROPRIATE REQUIREMENTS, IT WILL NOT BE THE FINAL DECISION
   DOCUMENT FOR THE SITE.  THE CLEANUP PLAN OUTLINED IN THIS RECORD OF
   DECISION WILL BE EVALUATED AS IT IS BEING IMPLEMENTED TO DETERMINE HOW
   EFFECTIVELY IT ELIMINATES OR REDUCES THE RISKS POSED AT THE SITE.  THIS
   EVALUATION WILL TAKE PLACE NO LATER THAN FIVE YEARS FROM THE DATE OF
   THIS RECORD OF DECISION.  THE INFORMATION OBTAINED DURING THE EVALUATION
   WILL BE USED IN CONJUNCTION WITH OTHER PERTINENT SITE DATA TO DETERMINE
   WHAT ADDITIONAL RESPONSE ACTIONS MAY BE REQUIRED.  THIS POINT IS
   DISCUSSED IN FURTHER DETAIL IN SECTION 10.0 OF THIS DOCUMENT.

   #SSC
   5.0 SUMMARY OF SITE CHARACTERISTICS

   5.0 INTRODUCTION

   THE PHASE II REMEDIAL INVESTIGATION FOR THE CLEAR CREEK/CENTRAL CITY
   SITE FOCUSED ON IDENTIFYING THE NATURE AND EXTENT OF HEAVY METALS
   CONTAMINATION TO THE MAINSTEM OF CLEAR CREEK AND ITS MAJOR TRIBUTARIES.
   DUE TO THE LARGE GEOGRAPHIC SIZE OF THE STUDY AREA, AN INITIAL SCREENING
   STUDY WAS PERFORMED.  POTENTIAL SOURCES OF CONTAMINATION WERE
   PRIORITIZED BASED ON THEIR LIKELIHOOD TO THREATEN HUMAN HEALTH OR THE
   ENVIRONMENT.  THE RESULTS OF THE SCREENING AND PRIORITIZATION ALLOWED
   FOR A FOCUSED STUDY OF THE MAJOR SOURCES OF CONTAMINATION AT THE SITE.

   INVESTIGATIONS AT THE SITE HAVE IDENTIFIED THE FOLLOWING POTENTIAL
   CONTAMINANTS OF CONCERN: ALUMINUM, ARSENIC, CADMIUM, CHROMIUM, COPPER,
   FLUORIDE, LEAD, MANGANESE, NICKEL, SILVER, ZINC, AND THE INDICATOR PH.
   IN ADDITION, MERCURY WAS EVALUATED IN FISH TISSUE, AND BERYLLIUM WAS
   EXAMINED IN AIR.  THE PRESENCE AND CONCENTRATION OF THESE CONTAMINANTS



   VARY OVER TIME AND LOCATION WITHIN THE SITE.  IN SOME CASES AT THE TIME
   OF SAMPLING SOME OF THE CONTAMINANTS OF CONCERN WERE NOT FOUND TO POSE A
   THREAT TO HUMAN HEALTH OR THE ENVIRONMENT.  THIS POINT IS DISCUSSED IN
   GREATER DETAIL IN THE SUMMARY OF SITE RISKS IN SECTION 6.0.

   THE POTENTIAL MAJOR SOURCES OF CONTAMINATION TO THE MAINSTEM OF CLEAR
   CREEK AND ITS MAJOR TRIBUTARIES WERE IDENTIFIED TO BE EIGHT DISCHARGING
   MINE DRAINAGE TUNNELS, FIVE OF WHICH WERE UNDER OPERABLE UNIT #1, AND 21
   MINE WASTE PILES, FIVE OF WHICH HAVE AN EXISTING RECORD OF DECISION
   UNDER OPERABLE UNIT #2 (SEE FIGURE 1-1).  THESE SOURCES OF
   CONTAMINATION, AS WELL AS THE EXTENSIVE NATURAL MINERALIZATION
   THROUGHOUT THE SITE, HAVE CONTRIBUTED TO CONTAMINATION OF BOTH SURFACE
   WATER AND GROUND WATER.

   A COMPLETE DESCRIPTION OF THE EXTENT OF CONTAMINATION CAN BE FOUND IN
   THE PHASE II REMEDIAL INVESTIGATION REPORT.  THE SIGNIFICANT FINDINGS OF
   THE PHASE II REMEDIAL INVESTIGATION ARE SUMMARIZED BY AFFECTED MEDIA AND
   PRESENTED BELOW.

   5.1 SURFACE WATER

   SURFACE WATERS AT THE SITE ARE IMPACTED BY BOTH DIRECT DISCHARGES FROM
   MINE DRAINAGE TUNNELS AND FROM ERODING MINE WASTE PILES (SEE
   FIGURE 1-1).  A SUMMARY OF THE VOLUMES AND CONCENTRATIONS OF
   CONTAMINANTS OF CONCERN IN MINE WASTE PILES CAN BE FOUND IN TABLES 6-5
   AND 6-6.  A SUMMARY OF THE MAJOR IMPACTS TO SURFACE WATER IS PRESENTED
   BELOW.

   THE MAINSTEM OF CLEAR CREEK IS DIRECTLY IMPACTED BY ACID MINE DRAINAGE
   FROM THE BURLEIGH, MCCLELLAND, ROCKFORD, BIG FIVE AND ARGO TUNNELS; AND
   FROM THE MCCLELLAND TAILINGS, AND BIG FIVE TAILINGS AND WASTE ROCK
   PILES.  THE MAINSTEM OF CLEAR CREEK IS IMPACTED BY NON-POINT SOURCE
   METALS LOADING (GROUND WATER) IN THE IDAHO SPRINGS AREA.  THE MAINSTEM
   OF CLEAR CREEK IS ALSO IMPACTED BY THE TRIBUTARIES DESCRIBED BELOW.

   THE WEST FORK OF CLEAR CREEK IS DIRECTLY IMPACTED BY WOODS CREEK, WHICH
   IS IMPACTED BY DISCHARGES FROM THE URAD MINE TUNNEL DRAINAGE (THE URAD
   TUNNEL WAS PLUGGED IN 1989) AND SEEPAGE FROM THE URAD TAILINGS AND WASTE
   ROCK PILES.  SURFACE WATERS IN THE LION CREEK DRAINAGE (A TRIBUTARY TO
   WEST CLEAR CREEK) CONTAIN ELEVATED LEVELS OF METALS.

   THE EMPIRE TAILINGS ALONG WEST CLEAR CREEK WERE STUDIED DURING THE PHASE
   II REMEDIAL INVESTIGATION, BUT WERE NOT SHOWN TO IMPACT SURFACE WATER.

   CHICAGO CREEK (A TRIBUTARY TO THE MAINSTEM OF CLEAR CREEK) IS IMPACTED
   BY THE BLACK EAGLE MINE WASTE PILE.

   SODA CREEK (A TRIBUTARY TO THE MAINSTEM OF CLEAR CREEK) IS IMPACTED BY
   THE LITTLE BEAR TAILINGS PILE.

   THE NORTH FORK OF CLEAR CREEK IS IMPACTED BY ACID MINE DRAINAGE FROM THE
   QUARTZ HILL TUNNEL (VIA GREGORY GULCH), THE GREGORY INCLINE, AND THE
   NATIONAL TUNNEL; AND FROM THE GOLDEN GILPIN TAILINGS, THE GREGORY
   INCLINE TAILINGS AND WASTE ROCK PILE, AND THE NORTH CLEAR CREEK
   TAILINGS.  NORTH CLEAR CREEK IS ALSO IMPACTED BY THE GREGORY GULCH #1
   AND #2 TAILINGS PILES IN GREGORY GULCH, THE CLAY COUNTY TAILINGS PILE IN
   LAKE GULCH, THE CHASE GULCH #1 AND #2 TAILINGS PILES IN CHASE GULCH, THE
   QUARTZ HILL TAILINGS PILE IN NEVADA GULCH, AND OTHER SOURCES WHICH WERE
   NOT STUDIED.

   THE IMPACT ON SURFACE WATER FROM THE NORTH CLEAR CREEK DREDGE PLACER
   TAILINGS COULD NOT BE FULLY DETERMINED FROM AN EROSIONAL STANDPOINT,
   BECAUSE THEY FORM THE BOTTOM AND BANK OF A SECTION OF NORTH CLEAR CREEK.



   THE IMPACT ON SURFACE WATER FROM THE BOODLE TAILINGS COULD NOT BE FULLY
   DETERMINED, DUE TO THE LACK OF STREAM FLOW IN EUREKA GULCH DURING SAMPLING.

   5.2 GROUND WATER

   A TOTAL OF 33 WELLS WERE SAMPLED AT THE SITE (14 DRINKING WATER WELLS
   AND 19 MONITORING WELLS WHICH WERE LOCATED IN OR NEAR TAILINGS/WASTE
   ROCK PILES) (SEE FIGURE 5-1).  THE 14 DRINKING WATER WELLS WERE SELECTED
   FOR TESTING BY ANNOUNCING TO THE PUBLIC, VIA THE LOCAL NEWSPAPERS, THAT
   CDH WAS INTERESTED IN SAMPLING DOMESTIC WELLS IN THE AREA AND THAT
   VOLUNTEERS WOULD RECEIVE A FREE ANALYSIS OF THEIR WELL WATER. BASED ON
   THE LEVEL OF RESPONSE, CDH WAS ABLE TO ACCOMMODATE EACH INDIVIDUAL WHO
   REQUESTED A WELL SAMPLE.

   THE 19 MONITORING WELLS WERE CONSTRUCTED IN CLOSE PROXIMITY TO MINE
   WASTE PILES AND WERE DRILLED INTO BEDROCK AND/OR ALLUVIUM.  THE
   MONITORING WELLS WERE CONSTRUCTED TO EVALUATE THE INTERACTION BETWEEN
   ALLUVIAL AND BEDROCK GROUND WATER, AND TO DETERMINE THE EFFECT THAT MINE
   WASTE PILES ARE HAVING ON THE LOCAL GROUND WATER QUALITY.

   IN GENERAL, THE RESULTS OF THE WELL SAMPLING INDICATE THAT GROUND WATER
   AT MANY LOCATIONS IN THE STUDY AREA CONTAINS ELEVATED CONCENTRATIONS OF
   METALS.  SEVERAL OF THE MONITORING WELLS, AND ONE OF THE DRINKING WATER
   WELLS, CONTAINED CONCENTRATIONS OF SOME METALS WHICH EXCEEDED DRINKING
   WATER AND/OR HEALTH BASED STANDARDS.  A DETAILED SUMMARY OF THE
   CONTAMINATION IN WELL WATER IS PROVIDED IN SECTION 6.1.2.

   THE FULL EXTENT OF GROUND WATER CONTAMINATION WAS NOT DETERMINED FOR THE
   FOLLOWING REASON: THE GROUND WATER QUALITY WAS DETERMINED TO BE HIGHLY
   VARIABLE AT THE LOCATIONS WHICH WERE SAMPLED, AND THERE IS NO
   DISCERNABLE PATTERN OF CONTAMINATION; THE SITE ENCOMPASSES APPROXIMATELY
   400 SQUARE MILES OF MOUNTAINOUS TERRAIN WHICH CONTAINS NUMEROUS SHALLOW
   UNCONFINED AQUIFERS, AND NUMEROUS FRACTURED BEDROCK AQUIFERS.

   5.3 MINE TAILINGS AND WASTE ROCK

   DURING THE PHASE II REMEDIAL INVESTIGATION, A TOTAL OF 60 TAILINGS AND
   WASTE ROCK PILES WERE INVENTORIED AT THE SITE UTILIZING AREA MAPS,
   AERIAL PHOTOGRAPHS, LITERATURE REVIEW OF MINING AND MILLING HISTORY, AND
   DIRECT FIELD OBSERVATIONS.  THE INVENTORIED PILES WERE THEN RANKED BASED
   ON TOTAL VOLUME, PROXIMITY TO SURFACE WATER, PROXIMITY TO FLOOD PLAIN,
   AND THE SIZE OF THE DRAINAGE BASIN ABOVE THE PILES.  THE RANKING SYSTEM
   YIELDED 12 SITES THAT WERE INVESTIGATED FURTHER (THE RESULTS OF THE
   INVESTIGATIONS ARE SUMMARIZED IN TABLES 6-5 AND 6-6).  SAMPLES WERE
   TAKEN TO DETERMINE SLOPE STABILITY AT TEN SITES, WHILE TWO SITES WERE
   EVALUATED UTILIZING EXISTING DATA.  SAMPLES TO DETERMINE SURFACE AND
   SUBSURFACE CHEMISTRY WERE ALSO TAKEN AT NINE SITES.  IN ADDITION,
   SEDIMENT LOADING ESTIMATES FOR SEVEN OF THE SITES WERE PERFORMED BASED
   ON A ONE-HOUR RAINFALL EVENT.

   THREE SITES WERE NOT EVALUATED FOR SEDIMENT LOADING DUE TO RELATIVELY
   LONG DISTANCE TO A FLOWING RECEIVING STREAM, LOW SLOPE ANGLES (EMPIRE
   AND BOODLE TAILINGS), AND SITE LOCATION WITHIN THE STREAM CHANNEL (NORTH
   CLEAR CREEK DREDGE).

   THREE ADDITIONAL MINE WASTE PILES WERE INCLUDED IN THE PHASE II
   FEASIBILITY STUDY AS A RESULT OF OBSERVATIONS MADE DURING THE PHASE II
   REMEDIAL INVESTIGATION SAMPLING EFFORTS. THE CHASE GULCH #1 AND #2 MINE
   WASTE PILES, IN LOWER CHASE GULCH, WERE ADDED BECAUSE OF THE POOR WATER
   QUALITY OBSERVED IN CHASE GULCH, PARTICULARLY DURING HIGH FLOW.  THESE
   TWO PILES WERE SPECIFICALLY SELECTED BECAUSE THEY ARE IN DIRECT CONTACT
   WITH THE STREAM.  THE NORTH CLEAR CREEK TAILINGS PILE WAS ADDED BECAUSE
   OF ITS CLOSE PROXIMITY TO NORTH CLEAR CREEK AND A LARGE AMOUNT OF



   SEDIMENT THAT WAS OBSERVED ENTERING THE CREEK DURING A STORM EVENT.
   SINCE THESE THREE PILES WERE ADDED AFTER THE PHASE II REMEDIAL
   INVESTIGATION, NO CHEMICAL OR STABILITY DATA ARE AVAILABLE.

   IT SHOULD ALSO BE NOTED THAT THE URAD, LION CREEK, AND NORTH EMPIRE
   CREEK MINE WASTE PILES WERE TO BE EVALUATED (IN THE PHASE II REMEDIAL
   INVESTIGATION) WITH EXISTING DATA.  THE EXISTING DATA DID NOT PROVIDE A
   HIGH LEVEL OF DETAIL.  CONSEQUENTLY, THE SPECIFIC RISKS FOR THESE PILES
   WERE QUALITATIVELY EVALUATED.

   OVERALL, THE PRIMARY CONTAMINANTS OF CONCERN IN MINE WASTE PILES ARE
   ARSENIC, LEAD AND ZINC.  ARSENIC AND LEAD ARE A CONCERN WITH REGARD TO
   HUMAN HEALTH RISKS, WHILE ZINC IS OF CONCERN WITH REGARD TO
   ENVIRONMENTAL RISKS.

   5.4 AIR MEDIA

   MINE WASTE PILES AT THE SITE CONTRIBUTE METALS LADEN DUST TO THE AIR.
   THIS CONTAMINATION PROBLEM WAS STUDIED IN CENTRAL CITY.  CENTRAL CITY
   WAS CHOSEN BECAUSE OF THE LARGE VOLUME OF MINE WASTE AND THE RELATIVELY
   DENSE POPULATION IN THIS AREA OF THE SITE.

   AN AMBIENT AIR QUALITY SAMPLING PROGRAM WAS PERFORMED IN CENTRAL CITY,
   COLORADO, FROM AUGUST 11, THROUGH NOVEMBER 13, 1989.  THE PURPOSE OF THE
   STUDY WAS TO OBTAIN DIRECT MEASUREMENTS OF METALS CONCENTRATIONS IN THE
   AIR.  SAMPLING WAS CONDUCTED EVERY THIRD DAY DURING THE SAMPLING PERIOD,
   RESULTING IN A TOTAL OF 29 SAMPLE DAYS.  FOR EACH SAMPLE DAY, ONE SAMPLE
   OF ALL AIRBORNE DUST PARTICLES, AND ONE SAMPLE OF RESPIRABLE DUST
   PARTICLES (PARTICULATE MATTER LESS THAN 10 MICRONS IN SIZE), WERE
   COLLECTED.  THE DUST PARTICLES WERE ANALYZED FOR ARSENIC, CADMIUM,
   BERYLLIUM, CHROMIUM, LEAD, NICKEL, AND ZINC.  THE CONCENTRATIONS OF
   METALS PER VOLUME OF AIR WAS CALCULATED, AND THE DAILY RESULTS WERE
   AVERAGED TO OBTAIN A 4-MONTH AVERAGE FOR EACH METAL.  THIS 4-MONTH
   AVERAGE WAS EXTRAPOLATED TO A ONE YEAR EXPOSURE USING AN ARITHMETIC
   MODEL.  THESE ONE YEAR VALUES WERE THEN USED TO PERFORM A HUMAN HEALTH
   RISK ASSESSMENT.  THE RESULTS OF THIS SAMPLING PROGRAM ARE DISCUSSED IN
   DETAIL IN SECTION 6.0.

   #SSR
   6.0 SUMMARY OF SITE RISKS

   A BASELINE RISK ASSESSMENT WAS CONDUCTED TO EVALUATE POTENTIAL HUMAN
   HEALTH AND ENVIRONMENTAL RISKS ASSOCIATED WITH THE EXISTING
   CONTAMINATION AT THE SITE.  ACTUAL OR THREATENED RELEASES OF HAZARDOUS
   SUBSTANCES FROM THIS SITE, IF NOT ADDRESSED BY IMPLEMENTING THE RESPONSE
   ACTION SELECTED IN THIS RECORD OF DECISION, MAY POSE AN IMMINENT AND
   SUBSTANTIAL ENDANGERMENT TO PUBLIC HEALTH, WELFARE, OR THE ENVIRONMENT.
   THE FOLLOWING RISK SUMMARY EXPLAINS WHY THIS ENDANGERMENT EXISTS.  THE
   INFORMATION PRESENTED IN THIS SECTION IS A SUMMARY OF THE BASELINE RISK
   ASSESSMENT WHICH WAS PRODUCED IN CONJUNCTION WITH THE PHASE II REMEDIAL
   INVESTIGATION REPORTS.

   POTENTIAL RISKS TO HUMAN HEALTH ARE EXPRESSED IN TWO WAYS.  THERE ARE
   CARCINOGENIC (CANCER CAUSING) RISKS ASSOCIATED WITH EXPOSURE TO
   CONTAMINANTS.  CARCINOGENIC RISKS ARE EXPRESSED AS THE POTENTIAL EXCESS
   CANCER INCIDENCE PER A SPECIFIC POPULATION SIZE.  THERE ARE ALSO
   NONCARCINOGENIC RISKS ASSOCIATED WITH EXPOSURE TO CONTAMINANTS, SUCH AS
   RISKS OF BIRTH DEFECTS, DAMAGE TO THE LIVER OR KIDNEYS, ETC.

   IN ORDER FOR A HUMAN BEING OR ANY LIVING ORGANISM TO BE AT RISK
   (CARCINOGENIC OR NONCARCINOGENIC) FROM A CONTAMINANT, TWO THINGS MUST BE
   CONSIDERED.  FIRST, THE CONTAMINANT MUST BE PRESENT AT HIGH ENOUGH



   CONCENTRATIONS TO POSE A RISK.  SECOND, THE PERSON OR ORGANISM MUST BE
   EXPOSED VIA AN EXPOSURE PATHWAY.  ONCE THIS INFORMATION IS OBTAINED, A
   QUANTITATIVE EVALUATION OF RISK CAN BE PERFORMED.

   THE FIRST STEP IN THE RISK ASSESSMENT PROCESS INVOLVES IDENTIFYING THE
   CONTAMINANTS OF CONCERN AND THEIR CONCENTRATIONS.  AT THE CLEAR
   CREEK/CENTRAL CITY SITE THE CONTAMINANTS OF CONCERN WERE IDENTIFIED BY
   COMPILING A LIST OF CONTAMINANTS THAT WHERE FOUND IN CONCENTRATIONS
   WHICH EXCEEDED TYPICAL BACKGROUND LEVELS.  AS PREVIOUSLY MENTIONED, THE
   CONTAMINANTS OF CONCERN AT THE SITE ARE: ALUMINUM, ARSENIC, CADMIUM,
   CHROMIUM, COPPER, FLUORIDE, LEAD, MANGANESE, NICKEL, SILVER, AND ZINC.
   IN ADDITION, MERCURY WAS EVALUATED IN FISH, AND BERYLLIUM WAS EVALUATED
   IN AIR.

   THE SECOND STEP IN THE RISK ASSESSMENT PROCESS IS TO DETERMINE THE
   PATHWAY(S) BY WHICH A HUMAN OR OTHER LIVING ORGANISM MIGHT BECOME
   EXPOSED TO CONTAMINATION.  FOR HUMAN HEALTH, THE EXPOSURE PATHWAYS WHICH
   WERE IDENTIFIED AND EVALUATED AT THE SITE INCLUDE: INGESTION OF SURFACE
   WATER, INCIDENTAL CONTACT WITH SURFACE WATER, INGESTION OF GROUND WATER,
   INCIDENTAL INGESTION OF MINE TAILINGS AND WASTE ROCK, INHALATION OF
   METALS IN AIR, AND CONSUMPTION OF FISH.  THE RISK ASSESSMENT FOR THE
   SITE INCLUDED EVALUATING HUMAN EXPOSURE BASED ON CURRENT AND FUTURE
   RESIDENTIAL USES.  ADDITIONALLY, EXPOSURE WAS EVALUATED BASED ON
   REASONABLE MAXIMUM EXPOSURE SCENARIOS IN ORDER TO ENSURE THAT A
   POTENTIAL HEALTH RISK WAS NOT OVERLOOKED.  THE EXPOSURE ASSUMPTIONS FOR
   HUMAN HEALTH ARE SUMMARIZED BY ENVIRONMENTAL MEDIUM IN SECTION 6.1.

   FOR ENVIRONMENTAL RISK THE EXPOSURE PATHWAYS WHICH WERE EVALUATED
   INCLUDE: EXPOSURE TO CONTAMINANTS IN THE WATER COLUMN, AND CONTACT WITH
   SURFACE WATER STREAM SEDIMENTS (FOR AQUATIC ORGANISMS).

   ONCE AN EXPOSURE PATHWAY IS ESTABLISHED, RISK IS DETERMINED BY COMBINING
   THE EXPOSURE (INTAKE) OF THE CONTAMINANT WITH TOXICITY DATA FOR THE
   CONTAMINANT.  FOR CARCINOGENS, THIS TOXICITY DATA IS KNOWN AS A SLOPE
   FACTOR, WHICH IS DEFINED AS THE STATISTICAL 95 PERCENT UPPER CONFIDENCE
   LIMIT ON THE SLOPE OF THE DOSE-RESPONSE RELATIONSHIP AT LOW DOSES FOR A
   CARCINOGEN.  DOSE-RESPONSE RELATIONSHIPS ARE DETERMINED FROM
   EXPERIMENTAL DATA OBTAINED FROM LABORATORY ANIMALS; THIS DATA IS THEN
   EXTRAPOLATED TO HUMAN BEINGS.  EPA'S ACCEPTABLE EXCESS CANCER RISK RANGE
   IS BETWEEN 1 CANCER INCIDENCE PER 10,000 PEOPLE AND 1 CANCER INCIDENCE
   PER 1,000,000 PEOPLE.

   FOR NONCARCINOGENS, RISK IS PRESENTED AS A RATIO OF EXPOSURE (INTAKE) TO
   THE REFERENCE DOSE FOR EACH CONTAMINANT FOR A GIVEN EXPOSURE PATHWAY.
   THE REFERENCE DOSE IS THE EPA'S PREFERRED TOXICITY VALUE FOR EVALUATING
   NONCARCINOGENIC EFFECTS.  THE SUM OF THE RATIOS OF ALL CONTAMINANTS
   UNDER CONSIDERATION IS CALLED THE HAZARD INDEX.  WHEN THE HAZARD INDEX
   IS GREATER THAN ONE IT INDICATES THAT THE CONTAMINANT IS LIKELY TO
   PRESENT A RISK TO HUMAN HEALTH.

   THE SITE RISKS ARE SUMMARIZED BELOW FOR EACH EXPOSURE PATHWAY.  HUMAN
   HEALTH RISKS ARE DISCUSSED FIRST, FOLLOWED BY A DISCUSSION OF
   ENVIRONMENTAL RISKS.  THE GENERAL TOXICOLOGICAL DATA AND ASSUMPTIONS FOR
   EACH CONTAMINANT OF CONCERN ARE PRESENTED IN TABLES 6-1 (A), (B) AND
   (C). FOR EACH EXPOSURE PATHWAY, A BRIEF SUMMARY OF THE OTHER MAJOR
   ASSUMPTIONS WHICH WERE USED IN CALCULATING RISK WILL BE PROVIDED.  IN
   ADDITION, THE READER SHOULD NOTE THAT SOME OF THE DATA TABLES PRESENTED
   LATER IN THIS SECTION PROVIDE A "RISK-BASED TARGET CONCENTRATION" VALUE.
   FOR CARCINOGENS, THIS VALUE CORRESPONDS TO AN EXCESS CANCER RATE OF 1
   CANCER INCIDENCE PER 1,000,000 PEOPLE.  FOR NONCARCINOGENS, THIS VALUE
   CORRESPONDS TO A HAZARD INDEX OF ONE.

   WHEN EVALUATING ADDITIVE RISKS FOR CARCINOGENS, THE EXCESS CANCER RISK



   IS DETERMINED BY SUMMING THE INDIVIDUAL RISKS POSED BY A CONTAMINANT,
   REGARDLESS OF THE TYPE OF CANCER CAUSED BY THE CONTAMINANT.  FOR
   NONCARCINOGENIC ADDITIVE RISKS, ONLY CHEMICALS THAT AFFECT THE SAME
   TARGET ORGAN ARE SUMMED.

   WHEN REVIEWING THE INFORMATION IN TABLES 6-1 THE READER WILL NOTICE THAT
   LEAD IS NOT LISTED IN THE "SUMMARY OF TOXIC ENDPOINTS FOR CHEMICALS OF
   POTENTIAL CONCERN." LEAD WAS EVALUATED SEPARATELY FROM THE OTHER
   CONTAMINANTS OF CONCERN BECAUSE OF THE INCREASING CONCERN OVER ITS
   EFFECTS AT LOW CONCENTRATIONS.  LEAD IS A CARCINOGEN AT HIGH
   CONCENTRATIONS, BUT OF GREATER CONCERN IS THE EFFECT THAT LEAD HAS ON
   THE CENTRAL NERVOUS SYSTEM AT LOWER CONCENTRATIONS.  LEAD HAS BEEN SHOWN
   TO CAUSE LEARNING DISABILITIES AND BRAIN DAMAGE IN HUMANS.  WHEN LEAD IS
   INGESTED OR INHALED IT EVENTUALLY MAKES ITS WAY INTO THE BLOOD STREAM.
   MOST SCIENTISTS BELIEVE THAT SMALL AMOUNTS OF LEAD IN THE BLOOD CAN
   CAUSE EFFECTS IN HUMANS, AND TO PREVENT SIGNIFICANT NEGATIVE EFFECTS,
   EXPOSURE TO LEAD SHOULD BE REDUCED TO THE POINT WHERE LEAD LEVELS IN THE
   BLOOD DO NOT EXCEED 10 - 15 MICROGRAMS/DECILITER.

   A PHARMACOLOGICAL MODEL HAS BEEN DEVELOPED BY RESEARCHERS WHICH PREDICTS
   BLOOD LEAD LEVELS IN HUMANS BASED ON VARIOUS EXPOSURE PATTERNS.  THIS
   MODEL IS KNOWN AS THE INTEGRATED UPTAKE/BIOKINETIC (IU/BK) MODEL.  THE
   IU/BK MODEL WAS USED AT THE SITE, ALONG WITH EPA GUIDANCE (OFFICE OF
   SOLID WASTE AND EMERGENCY RESPONSE DIRECTIVE 9355.4-02, WHICH RECOMMENDS
   THAT LEAD CONCENTRATIONS IN SOIL BE CLEANED UP TO 500 - 1000
   MILLIGRAMS/KILOGRAM), TO DEVELOP AN ACTION LEVEL FOR LEAD IN MINE WASTE
   PILES.  THE ACTION LEVEL OF 500 MILLIGRAMS/KILOGRAM OF LEAD WAS SELECTED
   BECAUSE, BASED ON DATA COLLECTED AT THE SITE, THIS CONCENTRATION WOULD
   ENSURE THAT APPROXIMATELY 95 PERCENT OF ALL PEOPLE EXPOSED UNDER THE
   MAXIMUM REASONABLE EXPOSURE SCENARIO WOULD MAINTAIN BLOOD LEAD LEVELS
   BELOW 12.5 MICROGRAMS/DECILITER.  THE 500 MILLIGRAM/KILOGRAM ACTION
   LEVEL FOR LEAD IS ALSO CONSISTENT WITH THE RANGE SPECIFIED BY EPA GUIDANCE.

   6.1 HUMAN HEALTH RISKS

   6.1.1 SURFACE WATER

   SURFACE WATER AT THE SITE IS NOT EXPECTED TO PRESENT A RISK TO HUMAN
   HEALTH FROM INGESTION OR RECREATIONAL USE BASED ON THE EXPOSURE
   SCENARIOS EVALUATED IN THE RISK ASSESSMENT.

   TABLE 6-2 (A) SHOWS THE COMPARISON BETWEEN RISK-BASED TARGET
   CONCENTRATIONS AND THE CONCENTRATION OF THE CONTAMINANTS AT THE
   MUNICIPAL WATER DIVERSION POINTS.  TABLE 6-2 (B) SHOWS A COMPARISON
   BETWEEN RISK-BASED TARGET CONCENTRATIONS, BASED ON INGESTION OF SURFACE
   WATER WHILE SWIMMING, AND THE CONCENTRATION OF CONTAMINANTS AT SEVERAL
   LOCATION WITHIN THE SITE.  INGESTION OF WATER FROM MINE DRAINAGE TUNNELS
   AND, IN SOME CASES, WATER IN THEIR IMMEDIATE PROXIMITY COULD POSE A RISK
   TO HUMAN HEALTH. HOWEVER, THIS EXPOSURE SCENARIO WAS NOT EVALUATED IN
   DETAIL BECAUSE IT IS NOT CONSIDERED TO BE A REASONABLE EXPOSURE SCENARIO.

   THE ASSUMPTIONS FOR THE SURFACE WATER HUMAN HEALTH RISK ASSESSMENT WERE:

   INGESTION - SURFACE WATER IS INGESTED FROM THE CURRENT MUNICIPAL
   DIVERSIONS; RESIDENTS ARE ASSUMED TO INGEST 2 LITERS OF WATER EACH DAY
   FOR 30 YEARS, AND ARE ASSUMED TO WEIGH 70 KILOGRAMS; FOR CARCINOGENS
   (ARSENIC) AN ABSORPTION FACTOR OF 1 WAS USED.

   RECREATIONAL USE - CHILDREN BETWEEN THE AGES OF 9 AND 18 SWIM IN THE
   CREEKS AT THE SITE 3 TIMES/WEEK DURING THE 12-WEEK PERIOD FROM JUNE
   THROUGH AUGUST (SWIMMING DURING OTHER PERIODS OF THE YEAR IS UNLIKELY
   DUE TO LOW WATER AND AIR TEMPERATURE); CHILDREN SWIM FOR 1 HOUR AND
   INGEST 50 MILLILITERS OF SURFACE WATER PER HOUR; CHILDREN ARE ASSUMED TO



   WEIGH 45 KILOGRAMS.

   6.1.2 GROUND WATER

   AS PREVIOUSLY MENTIONED, A TOTAL OF 33 WELLS WERE SAMPLED AT THE SITE
   (14 DRINKING WATER WELLS AND 19 MONITORING WELLS WHICH WERE LOCATED IN
   OR NEAR TAILINGS/WASTE ROCK PILES).  THE RESULTS OF THE SAMPLING ARE
   PRESENTED IN TABLES 6-3 AND 6-4, AND THE MAJOR FINDINGS ARE SUMMARIZED
   BELOW.

   THE RESULTS OF THE DOMESTIC WELL SAMPLING PROGRAM INDICATE THAT ONLY ONE
   DRINKING WATER WELL (LOCATED IN THE VIRGINIA CANYON AREA) EXCEEDED
   PRIMARY DRINKING WATER STANDARDS (CADMIUM EXCEEDED) AND HEALTH BASED
   CRITERIA (MANGANESE EXCEEDED).  THIS WELL IS NOT CURRENTLY BEING USED
   FOR DRINKING WATER.  IN FOUR DRINKING WATER WELLS (LOCATED ALONG THE
   MAINSTEM OF CLEAR CREEK), ARSENIC WAS BELOW THE PRIMARY DRINKING WATER
   STANDARD, BUT WAS PRESENT IN CONCENTRATIONS THAT PRESENT A POTENTIAL
   EXCESS RISK OF CANCER RANGING FROM 2 CANCER INCIDENCES PER 10,000 PEOPLE
   TO 7 CANCER INCIDENCES PER 100,000 PEOPLE.  TEN OF THE DRINKING WATER
   WELLS EXCEEDED SECONDARY DRINKING WATER STANDARDS FOR ONE OR MORE
   CONTAMINANT.  SECONDARY DRINKING WATER STANDARDS ARE NOT BASED ON
   POTENTIAL RISKS TO HUMAN HEALTH.  SECONDARY DRINKING WATER STANDARDS SET
   LIMITS FOR CONTAMINANTS WHICH AFFECT THE COLOR, TASTE OR ODOR OF THE
   WATER.  HOWEVER, SECONDARY CONTAMINANTS HAVE BEEN FOUND AT THE SITE AT
   LEVELS EXCEEDING HEALTH-BASED CRITERIA.

   THE RESULTS OF THE GROUND WATER SAMPLES TAKEN FROM THE 19 MONITORING
   WELLS INDICATE THE FOLLOWING: THE THREE MONITORING WELLS IN THE EMPIRE
   AREA (WEST CLEAR CREEK DRAINAGE) DID NOT HAVE HIGH ENOUGH METALS
   CONCENTRATIONS TO POSE A RISK TO HUMAN HEALTH.  ALONG THE CLEAR CREEK
   MAINSTEM, THE ALLUVIAL GROUND WATER IN OR NEAR TAILINGS AND WASTE ROCK
   PILES HAD CONCENTRATIONS OF CADMIUM, COPPER, FLUORIDE, MANGANESE, AND
   ZINC THAT COULD POSE NONCARCINOGENIC RISKS TO HUMAN HEALTH IF USED AS A
   DRINKING WATER SUPPLY.  IN THE BLACK HAWK AND CENTRAL CITY AREA (NORTH
   CLEAR CREEK DRAINAGE), BEDROCK AND ALLUVIAL GROUND WATER HAD
   CONCENTRATIONS OF CADMIUM, MANGANESE, AND ZINC WHICH COULD POSE
   NONCARCINOGENIC RISKS IF USED AS A DRINKING WATER SUPPLY.  ARSENIC
   CONCENTRATIONS IN THIS AREA HAD AN ASSOCIATED POTENTIAL EXCESS CANCER
   RISK OF 9 CANCER INCIDENCES PER 100,000 PEOPLE FOR ALLUVIAL GROUND WATER
   AND 7 CANCER INCIDENCES PER 100,000 PEOPLE FOR BEDROCK GROUND WATER.

   THE ASSUMPTIONS FOR THE GROUND WATER HUMAN HEALTH RISK ASSESSMENT WERE:
   RESIDENTS ARE ASSUMED TO INGEST 2 LITERS OF WATER EACH DAY FOR 30 YEARS,
   AND ARE ASSUMED TO WEIGH 70 KILOGRAMS; FOR CARCINOGENS (ARSENIC) AN
   ABSORPTION FACTOR OF 1 WAS USED.

   6.1.3 MINE TAILINGS AND WASTE ROCK

   THE POTENTIAL RISK TO HUMAN HEALTH FROM INCIDENTAL INGESTION OF MINE
   WASTE WAS EVALUATED AS PART OF THE PHASE II RISK ASSESSMENT.  TABLE 6-5
   PROVIDES A SUMMARY OF THE SURFACE COMPOSITE DATA WHICH WAS COLLECTED AT
   THE VARIOUS MINE WASTE PILES.  A REVIEW OF THE DATA SHOWS THAT BOTH
   ARSENIC AND LEAD ARE AT CONCENTRATIONS WHICH POSE A POTENTIAL RISK TO
   HUMAN HEALTH.  TABLE 6-6 PROVIDES A COMPLETE EVALUATION OF HUMAN HEALTH
   AND ENVIRONMENTAL RISKS POSED BY EACH MINE WASTE PILE.  ALTHOUGH THIS
   SECTION FOCUSES ON HUMAN HEALTH RISKS, TABLE 6-6 IS PRESENTED HERE FOR
   THE SAKE OF CONVENIENCE, AND WILL ALSO BE REFERENCED IN THE
   ENVIRONMENTAL RISK ASSESSMENT SECTION.

   THE ASSUMPTIONS USED FOR THE HUMAN HEALTH RISK ASSESSMENT FOR INCIDENTAL
   INGESTION OF MINE WASTE WERE: CHILDREN BETWEEN THE AGES OF 6 AND 12
   YEARS OF AGE ARE ASSUMED TO PLAY ON THE MINE WASTE PILES 5 DAYS/WEEK
   DURING WARMER MONTHS(JULY AND AUGUST) AND TWICE PER WEEK DURING THE



   COOLER MONTHS (MAY, JUNE, SEPTEMBER, AND OCTOBER) FOR A TOTAL OF 72
   DAYS/YEAR; CHILDREN ARE ASSUMED TO INGEST 100 MILLIGRAMS OF SOIL/DAY;
   CHILDREN ARE ASSUMED TO WEIGH 31 KILOGRAMS; AN ABSORPTION FACTOR OF 0.80
   WAS USED FOR ARSENIC.

   6.1.4 AIR

   THE RESULTS OF THE AIR SAMPLING PROGRAM CONDUCTED IN CENTRAL CITY ARE
   SHOWN ON TABLE 6-7.  COMPARING THE RISK-BASED TARGET CONCENTRATIONS TO
   THE CONCENTRATIONS MEASURED UNDER THE AVERAGE, AND MAXIMUM PLAUSIBLE
   EXPOSURES INDICATES THAT THERE IS A POTENTIAL RISK TO HUMAN HEALTH.  THE
   COMBINED EXCESS CARCINOGENIC RISK RANGE FOR INHALATION OF ALL
   CONTAMINANTS IS 4 CANCER INCIDENCES PER 100,000 PEOPLE AND 9 CANCER
   INCIDENCES PER 100,000 PEOPLE FOR THE AVERAGE AND MAXIMUM EXPOSURE
   SCENARIOS, RESPECTIVELY.  THE GREATEST PROPORTION OF TOTAL INHALATION
   EXCESS CANCER RISK IS ATTRIBUTED TO CHROMIUM.

   THE ASSUMPTIONS USED FOR THE HUMAN HEALTH RISK ASSESSMENT FOR INHALATION
   OF DUST WERE: RESIDENTS ARE ASSUMED TO BE EXPOSED TO THE CONTAMINANTS IN
   THE DUST 24 HOURS/DAY FOR 365 DAYS/YEAR FOR 30 YEARS, AND BREATHE 30
   CUBIC METERS OF AIR/DAY; 30 PERCENT OF THE INHALED ARSENIC IS ABSORBED
   IN THE LUNG; ALL CHROMIUM IS IN THE HEXAVALENT FORM; RESIDENTS WEIGH 70
   KILOGRAMS.

   6.1.5 INGESTION OF FISH

   THE RISK ASSOCIATED WITH INGESTING FISH CAUGHT WITHIN THE SITE WAS
   EVALUATED, AND THE RESULTS ARE SHOWN IN TABLE 6-8.  THE RESULTS SHOW
   THAT MERCURY AND CADMIUM LEVELS IN THE FISH TISSUE ARE WELL BELOW THE
   RISK-BASED TARGET CONCENTRATIONS.  THEREFORE, INGESTION OF FISH FROM
   CLEAR CREEK DOES NOT APPEAR TO PRESENT A RISK TO HUMAN HEALTH.  IT
   SHOULD BE NOTED THAT CADMIUM AND MERCURY WERE SPECIFICALLY EVALUATED
   BECAUSE, WITH THE EXCEPTION OF ZINC, THESE TWO CONTAMINANTS ACCUMULATE
   IN FISH TO A GREATER DEGREE THAN THE OTHER CONTAMINANTS OF CONCERN.
   BECAUSE OF ZINC'S LOW TOXICITY TO HUMANS, IT IS UNLIKELY TO POSE A
   THREAT TO HUMAN HEALTH.

   THE ASSUMPTIONS USED FOR THE HUMAN HEALTH RISK ASSESSMENT FOR INGESTION
   OF FISH WERE: RESIDENTS EAT FISH FROM CLEAR CREEK THREE TIMES/WEEK
   DURING THE 20-WEEK MAIN FISHING SEASON (MAY THROUGH SEPTEMBER) AND ONCE
   PER MONTH FOR THE REMAINDER OF THE YEAR, FOR A TOTAL OF 67 MEALS/YEAR; A
   TOTAL OF 0.284 KILOGRAMS OF FISH/MEAL IS EATEN; RESIDENTS EAT FISH FROM
   THE SITE FOR 30 YEARS AND WEIGH 70 KILOGRAMS.

   6.2 ENVIRONMENTAL RISKS

   DETERMINING POTENTIAL RISKS TO ENVIRONMENTAL ORGANISMS IS GREATLY
   INFLUENCED BY THE AFFECTED ENVIRONMENTAL MEDIUM.  AT THE CLEAR
   CREEK/CENTRAL CITY SITE, THE SURFACE WATER MEDIUM REPRESENTS THE PRIMARY
   RISK TO ORGANISMS BECAUSE IT PRESENTS A DIRECT EXPOSURE PATHWAY AND HAS
   CONTAMINATION AT RELATIVELY HIGH CONCENTRATIONS.  SINCE AQUATIC
   ORGANISMS LIVE THEIR LIFE CYCLE IN WATER, THEY ARE AT THE GREATEST
   POTENTIAL RISK AT THE SITE.  THE PHASE II BASELINE RISK ASSESSMENT
   EVALUATED THE POTENTIAL RISK TO AQUATIC MACROINVERTEBRATES AND TO THE
   SENSITIVE FISH POPULATIONS WHICH CURRENTLY INHABIT, OR WOULD NORMALLY BE
   EXPECTED TO INHABIT, CLEAR CREEK AND ITS TRIBUTARIES.  THE FISH SPECIES
   WHICH WERE EVALUATED INCLUDE RAINBOW, CUTTHROAT, BROOK, AND BROWN TROUT.
   IN ADDITION, AQUATIC TOXICITY TESTING OF SURFACE WATER USING SURROGATE
   LABORATORY AQUATIC SPECIES WAS CONDUCTED AS PART OF THE PHASE II
   REMEDIAL INVESTIGATION.  THIS TESTING PROVIDED A DIRECT MEASUREMENT OF
   POTENTIAL RISK TO AQUATIC LIFE.

   IT SHOULD BE NOTED THAT THERE HAS BEEN AN EFFORT TO ESTABLISH A



   GREENBACK TROUT POPULATION IN BARD CREEK, WHICH IS A TRIBUTARY TO CLEAR
   CREEK. THE GREENBACK TROUT IS ON THE THREATENED AND ENDANGERED SPECIES
   LIST.  REMEDIAL ACTIONS AT THE SITE ARE NOT EXPECTED TO IMPAIR ANY OF
   THE EFFORTS TO ESTABLISH THE GREENBACK TROUT IN BARD CREEK.

   DUE TO THE LARGE AMOUNT OF DATA COLLECTED AT NUMEROUS SAMPLING
   LOCATIONS, NO ATTEMPT WILL BE MADE TO PRESENT ALL OF THE DATA IN THIS
   DOCUMENT.  ONLY THE MAJOR FINDINGS OF THE RISK ASSESSMENT WILL BE
   PROVIDED HERE.  INDIVIDUALS INTERESTED IN EVALUATING ALL OF THE
   LOCATION-SPECIFIC DATA CAN FIND IT IN SECTION 1 OF THE APPENDIX FOR THE
   PHASE II REMEDIAL INVESTIGATION.

   6.2.1 MACROINVERTEBRATE RISKS

   WATER COLUMN

   ACUTE EFFECTS TO MACROINVERTEBRATES ARE EXPECTED IN THE UPPER PORTIONS
   OF NORTH CLEAR CREEK, GREGORY GULCH, AND LION CREEK.  IRON
   CONCENTRATIONS IN THE LOWER SECTION OF CLEAR CREEK, UPPER SECTION OF
   FALL RIVER, UPPER SECTION OF WEST CLEAR CREEK, WOODS CREEK, UTE CREEK,
   FOUR MILE GULCH, SODA CREEK, LOWER NORTH CLEAR CREEK, GREGORY GULCH, AND
   CHASE GULCH MAY BE LETHAL TO SOME SPECIES OF MACROINVERTEBRATES.  THE
   EIGHT MINE TUNNEL DISCHARGES IDENTIFIED IN FIGURE 1-1 ARE EXPECTED TO BE
   LETHAL TO MANY SPECIES OF MACROINVERTEBRATES.

   STREAM SEDIMENTS

   AN EVALUATION OF POTENTIAL RISKS TO MACROINVERTEBRATES POSED BY
   CONTAMINATED STREAM SEDIMENT WAS CONDUCTED AT THE SITE.  METAL
   CONCENTRATIONS IN SEDIMENTS WERE MEASURED AT SEVERAL SITE LOCATIONS.  IN
   GENERAL THE RESULTS INDICATE THAT BOTH TUNNEL DISCHARGES AND TAILINGS
   AND WASTE ROCK PILES ARE INCREASING THE METALS LOAD IN THE SEDIMENTS
   IMMEDIATELY DOWNSTREAM OF THE SOURCES.  THE BENTHIC MACROINVERTEBRATE
   COMMUNITY WAS SAMPLED AND SHOWN TO DECREASE IN ABUNDANCE AND DIVERSITY
   DOWNSTREAM OF THE CONTAMINATION SOURCES.  RESULTS OF SOLID PHASE
   SEDIMENT TOXICITY TESTING INDICATE THAT, IN SOME LOCATIONS, THE SEDIMENT
   IS CHRONICALLY TOXIC TO THE MACROINVERTEBRATE POPULATION.

   6.2.2 RISK TO OTHER AQUATIC LIFE

   WATER COLUMN

   THE REMAINDER OF THE ENVIRONMENTAL RISK DISCUSSION WILL FOCUS ON
   POTENTIAL RISKS TO OTHER AQUATIC LIFE AT THE SITE.  THE CONTAMINANTS OF
   CONCERN AND THEIR CONCENTRATION IN SURFACE WATER VARY WITH TIME AND THE
   LOCATION IN THE DRAINAGE BASIN.  ACUTE TOXICITY TESTING OF WATER QUALITY
   SHOWED THAT CONDITIONS ARE TOXIC TO CERIODAPHNIA AND FATHEAD MINNOWS
   DURING BOTH LOW AND HIGH FLOW.  ALTHOUGH METALS CONCENTRATIONS ARE
   GENERALLY HIGHER DURING LOW FLOW CONDITIONS, HIGH FLOW CONDITIONS WERE
   SOMETIMES MORE ACUTELY TOXIC TO CERIODAPHNIA AND FATHEAD MINNOWS.  THIS
   IS LIKELY DUE TO FACTORS OTHER THAN METALS CONCENTRATIONS SUCH AS PH,
   HARDNESS, AND ALKALINITY.  THE EIGHT MINE TUNNEL DISCHARGES WERE TESTED
   AND SHOWN TO BE ACUTELY TOXIC TO CERIODAPHNIA AND FATHEAD MINNOWS.

   ADDITIONALLY, POTENTIAL RISK TO AQUATIC LIFE WAS EVALUATED BY COMPARING
   INSTREAM CONCENTRATIONS OF THE CONTAMINANTS OF CONCERN TO VALUES
   NECESSARY TO PROTECT AQUATIC LIFE - STATE OF COLORADO TABLE VALUE
   STANDARDS AND LITERATURE DERIVED VALUES (STATE OF COLORADO TABLE VALUE
   STANDARDS ARE EQUALLY AS OR MORE PROTECTIVE THAN FEDERAL WATER QUALITY
   CRITERIA FOR AQUATIC LIFE).  THE RESULTS OF THIS COMPARISON INDICATE
   THAT ZINC CONCENTRATIONS CONSISTENTLY EXCEED AQUATIC LIFE CRITERIA AND
   STATE OF COLORADO TABLE VALUE STANDARDS AT MANY LOCATIONS IN THE BASIN.
   IN ADDITION, COPPER, CADMIUM, AND MANGANESE CONCENTRATIONS FREQUENTLY



   EXCEED STATE OF COLORADO TABLE VALUE STANDARDS, ALONG SPECIFIC STREAM
   SEGMENTS.  A MORE SPECIFIC SUMMARY SHOWING CONTAMINANTS, AND THE
   LOCATIONS IN THE DRAINAGE BASIN WHERE THE CONTAMINANTS EXCEED STATE OF
   COLORADO TABLE VALUE STANDARDS IS PRESENTED BELOW. PLEASE NOTE THAT THE
   SEGMENTS ARE BASED ON THE COLORADO STREAM STANDARDS DESIGNATIONS.

            *    SEGMENT 1 - CLEAR CREEK MAINSTEM AND TRIBUTARIES FROM
                 HEADWATERS TO SILVERPLUME: CADMIUM, COPPER, ZINC, LEAD.

            *    SEGMENT 2 - CLEAR CREEK MAINSTEM AND TRIBUTARIES FROM
                 SILVERPLUME TO ARGO TUNNEL: CADMIUM, COPPER, ZINC, LEAD,
                 IRON, MANGANESE, NICKEL.  ALUMINUM, FLUORIDE, AND PH ARE
                 ALSO EXCEEDED IN THE ARGO, BIG FIVE, MCCLELLAND, AND
                 ROCKFORD TUNNEL DISCHARGES.

            *    SEGMENT 3A - ALL OF SOUTH CLEAR CREEK TO CONFLUENCE WITH
                 CLEAR CREEK: CADMIUM STANDARD WAS EXCEEDED BY 0.1 PART PER
                 BILLION DURING HIGH FLOW ONLY.  THIS EXCEEDANCE IS NOT
                 CONSIDERED SIGNIFICANT.

            *    SEGMENT 4 - WEST CLEAR CREEK TO CONFLUENCE WITH WOODS
                 CREEK.  NO CONTAMINANTS OF CONCERN EXCEEDED AQUATIC LIFE
                 STANDARDS.

            *    SEGMENT 5 - WEST CLEAR CREEK MAINSTEM FROM WOODS CREEK TO
                 CONFLUENCE WITH CLEAR CREEK: CADMIUM, MANGANESE, ZINC.

            *    SEGMENT 6 - MAD CREEK TRIBUTARY TO WEST CLEAR CREEK.  NO
                 CONTAMINANTS OF CONCERN EXCEEDED AQUATIC LIFE STANDARDS.

            *    SEGMENT 7 - WOODS CREEK MAINSTEM: MANGANESE, ZINC.

            *    SEGMENT 8 - LION CREEK MAINSTEM: CADMIUM, COPPER, ZINC,
                 IRON, MANGANESE.

            *    SEGMENT 9 - FALL RIVER MAINSTEM: MANGANESE, NICKEL, ZINC.

            *    SEGMENT 10 - CHICAGO CREEK MAINSTEM: NO CONTAMINANTS OF
                 CONCERN EXCEEDED.  ZINC EXCEEDED IN UTE CREEK A TRIBUTARY
                 TO CHICAGO CREEK.

            *    SEGMENT 11 - CLEAR CREEK MAINSTEM FROM ARGO TUNNEL TO
                 GOLDEN: COPPER, ZINC, LEAD.

            *    SEGMENT 12 - TRIBUTARIES TO THE CLEAR CREEK MAINSTEM FROM
                 ARGO TO GOLDEN EXCLUDING NORTH CLEAR CREEK.  NO
                 SIGNIFICANT TRIBUTARIES IDENTIFIED, THEREFORE NOT SAMPLED.

            *    SEGMENT 13 - NORTH CLEAR CREEK MAINSTEM AND TRIBUTARIES:
                 CADMIUM, COPPER, ZINC, ARSENIC, IRON, MANGANESE, NICKEL.

   IN ADDITION TO EVALUATING DIRECT STREAM CONCENTRATIONS OF CONTAMINANTS,
   REVISED SOIL LOSS EQUATION COMPUTER MODELING OF RUNOFF FROM MINE WASTE
   PILES WAS CONDUCTED TO EVALUATE THE IMPACT THAT CONTAMINATED RUNOFF
   WOULD HAVE ON THE RECEIVING STREAM.  THE RESULTS OF THIS MODELING ARE
   PRESENTED IN SECTION 6.1.3 IN TABLE 6.6.  IN GENERAL, THE RESULTS
   INDICATE THAT THE MAJORITY OF THE MINE WASTE PILES CAUSE AN EXCEEDANCE
   IN STATE STREAM STANDARDS FOR VERY LOW INTENSITY RAINFALL EVENTS.  FOR
   CLARITY IT SHOULD BE NOTED THAT STATE TABLE VALUE STANDARDS HAVE BEEN
   ADOPTED ON MANY OF THE STREAM SEGMENTS AT THE SITE.  IN THESE CASES THE
   STATE STREAM STANDARD IS ALSO THE COLORADO STATE TABLE VALUE STANDARD.
   HOWEVER, WHEN THIS IS NOT THE CASE THE STATE HAS SET SITE SPECIFIC
   NUMERIC STANDARDS WHICH, IN GENERAL, ARE GREATER THAN STATE TABLE VALUE



   STANDARDS.  THIS FACT DOES NOT SIGNIFICANTLY ALTER THE CONCLUSIONS SHOWN
   IN TABLE 6.6.  ALSO, AS NOTED IN TABLE 6.6, SEVERAL OF THE MINE WASTE
   PILES ARE MARGINALLY UNSTABLE, AND THE COLLAPSE OF THESE MINE WASTE
   PILES WOULD LIKELY POSE A THREAT TO AQUATIC LIFE.

   IN DETERMINING POTENTIAL RISKS TO AQUATIC LIFE FROM GROUND WATER THAT IS
   TRIBUTARY TO SURFACE WATER, TWO AREAS WERE IDENTIFIED AS PLAYING AN
   IMPORTANT ROLE.  THE ARGO TUNNEL AREA GROUND WATER HAS A SUBSTANTIAL
   IMPACT ON SURFACE WATER.  THE PRECISE LOCATION OF THE GROUND WATER
   IMPACT IN THE ARGO TUNNEL AREA IS NOT KNOWN, BUT APPEARS TO BE LARGELY
   DUE TO GROUND WATER FROM THE VIRGINIA CANYON AREA.  FURTHER DELINEATION
   OF THE GROUND WATER IMPACT IN THE VICINITY OF THE ARGO TUNNEL WILL TAKE
   PLACE DURING REMEDIAL DESIGN FOR OPERABLE UNIT #3.

   THE SECOND IMPORTANT POTENTIAL GROUND WATER IMPACT ON SURFACE WATER IS
   TAKING PLACE ALONG NORTH FORK CLEAR CREEK BETWEEN GREGORY INCLINE AND
   RUSSELL GULCH.  THE EXACT LOCATION OF THIS GROUND WATER IMPACT WAS NOT
   IDENTIFIED DURING THE PHASE II REMEDIAL INVESTIGATION.  CONSEQUENTLY, IT
   IS NOT KNOWN WHETHER THE IMPACT IS CONFINED TO A RELATIVELY SMALL AREA
   OR OCCURRING OVER A LARGE DIFFUSE SECTION OF THE STREAM, AND IT IS NOT
   COMPLETELY KNOWN HOW LARGE A ROLE OTHER SOURCES OF SURFICIAL MINE WASTE
   MAY BE PLAYING IN THIS AREA.

   STREAM SEDIMENTS

   ARSENIC, CADMIUM, COPPER, LEAD, AND ZINC CONCENTRATIONS WERE MEASURED IN
   STREAM SEDIMENTS AT EIGHT LOCATIONS AT THE SITE AND COMPARED TO TROUT
   TOXICITY DATA. THE RESULTS INDICATE THAT ONE OR MORE OF THESE
   CONTAMINANTS POSE A POTENTIAL CHRONIC RISK TO TROUT FROM EXPOSURE TO
   STREAM SEDIMENTS IN THE MAINSTEM OF CLEAR CREEK, UPPER WEST CLEAR CREEK,
   UPPER NORTH CLEAR CREEK, GREGORY GULCH, AND FALL RIVER.  THESE RISKS ARE
   EXPECTED TO AFFECT TROUT REPRODUCTION AND/OR EARLY LIFE STAGES.

   6.3 TUNNEL SURGE EVENTS

   IN ADDITION TO THE POTENTIAL SITE RISKS DESCRIBED ABOVE, THE PHASE I AND
   II REMEDIAL INVESTIGATIONS IDENTIFIED SURGE EVENTS FROM MINE DRAINAGE
   TUNNELS AS A POTENTIAL RISK.  A SURGE EVENT IS DEFINED AS A SUDDEN,
   SHORT-TERM INCREASE IN THE DISCHARGE OF ACID MINE DRAINAGE FROM A
   TUNNEL.  SURGE EVENTS ARE BELIEVED TO RESULT FROM TUNNEL ROOF FALLS
   WHICH FORM SMALL DAMS THAT CAN RETAIN WATER WITHIN THE TUNNEL.  WHEN
   SUFFICIENT WATER PRESSURE BUILDS UP BEHIND THESE DAMS, THEY CAN COLLAPSE
   CAUSING A SHORT-TERM INCREASE IN THE TUNNEL DISCHARGE.  THE FREQUENCY,
   DURATION, MAGNITUDE, AND POTENTIAL RISK RESULTING FROM SURGE EVENTS ARE
   NOT WELL UNDERSTOOD AND HAVE NOT BEEN WELL DOCUMENTED.

   #DRA
   7.0 DESCRIPTION OF REMEDIAL ACTION ALTERNATIVES

   REMEDIAL ACTION ALTERNATIVES IN THE FEASIBILITY STUDY REPORT WERE
   EVALUATED IN ACCORDANCE WITH THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
   COMPENSATION, AND LIABILITY ACT, AS AMENDED BY THE SUPERFUND AMENDMENTS
   AND REAUTHORIZATION ACT, AND THE NATIONAL CONTINGENCY PLAN.  PRIOR TO
   EVALUATING REMEDIAL ACTION ALTERNATIVES, SEVERAL PRELIMINARY EVALUATIONS
   OCCURRED.  REMEDIAL ACTION OBJECTIVES WERE IDENTIFIED ON THE BASIS OF
   THE SITE CHARACTERIZATION RESULTS.  A BROAD RANGE OF RESPONSE ACTIONS
   AND TECHNOLOGIES WERE INITIALLY CONSIDERED AND SCREENED BASED ON
   RELATIVE EFFECTIVENESS, IMPLEMENTABILITY, AND COST.  THESE CRITERIA WERE
   UTILIZED TO REDUCE THE NUMBER OF TECHNOLOGIES BEING CONSIDERED TO THOSE
   WHICH SHOW THE MOST PROMISE, AND WHICH COVER AN APPROPRIATE RANGE OF
   APPROACHES TO REMEDIATION.  AFTER SCREENING THE TECHNOLOGIES, REMEDIAL
   ACTION ALTERNATIVES WERE THEN DEVELOPED OUT OF VARIOUS COMBINATIONS OF



   TECHNOLOGIES.

   A DESCRIPTION OF REMEDIAL TECHNOLOGIES WHICH WERE ELIMINATED FROM
   UNDERGOING DETAILED ANALYSIS CAN BE FOUND IN THE PHASE II FEASIBILITY
   STUDY.  IN GENERAL, THESE TECHNOLOGIES WERE ELIMINATED BECAUSE THEY WERE
   EITHER TECHNICALLY INFEASIBLE, OR WHEN COMPARED TO SIMILAR TECHNOLOGIES,
   WERE LESS EFFECTIVE, MORE COSTLY, AND/OR MORE DIFFICULT TO IMPLEMENT.

   PRIOR TO DESCRIBING THE REMEDIAL ACTION ALTERNATIVES FOR THE SITE, IT IS
   IMPORTANT TO POINT OUT THAT THE DEVELOPMENT OF CLEANUP ALTERNATIVES WAS
   LIMITED TO A SELECTED NUMBER OF STREAM SEGMENTS (SEE SECTION 6.2.2 FOR
   THE LIST OF STREAM SEGMENTS AT THE SITE).  THE PROCESS THAT WAS USED TO
   SELECT STREAM SEGMENTS THAT REQUIRE REMEDIAL ACTION IS DISCUSSED BELOW.

   AS POINTED OUT IN SECTION 6.2.2 THERE ARE SEVERAL STREAM SEGMENTS IN THE
   CLEAR CREEK BASIN WHERE COLORADO STATE TABLE VALUE STANDARDS HAVE BEEN
   ESTABLISHED AS THE STREAM STANDARD.  WHEN THIS IS NOT THE CASE, STATE
   NUMERIC STANDARDS HAVE BEEN ESTABLISHED AS THE STREAM STANDARD.  THESE
   NUMERIC STANDARDS ARE GENERALLY GREATER THAN COLORADO STATE TABLE VALUE
   STANDARDS.  APPENDIX B PROVIDES SUMMARY TABLES WHICH SHOW STATE STREAM
   STANDARDS AND COLORADO STATE TABLE VALUE STANDARDS.

   AS PREVIOUSLY MENTIONED, COLORADO STATE TABLE VALUE STANDARDS ARE
   EQUALLY OR MORE PROTECTIVE THAN FEDERAL WATER QUALITY CRITERIA.
   THEREFORE, STREAM SEGMENTS WHICH DID NOT EXCEED COLORADO STATE TABLE
   VALUE STANDARDS WERE NOT EVALUATED BECAUSE NO RISK IS PRESENT.  WHEN A
   STREAM SEGMENT WAS SHOWN TO EXCEED COLORADO STATE TABLE VALUE STANDARDS
   AN EVALUATION WAS MADE TO SEE IF THE STATE STREAM STANDARD WAS ALSO
   EXCEEDED.  IF THE STATE STANDARD WAS NOT EXCEEDED AND WAS CONSIDERED TO
   BE PROTECTIVE OF THE DESIGNATED USES OF THE STREAM, BASED ON SITE
   SPECIFIC CONSIDERATIONS SUCH AS THE GEOLOGIC AND GEOGRAPHIC
   CHARACTERISTICS OF THE AREA, THEN THE STREAM SEGMENT WAS NOT CONSIDERED
   FOR REMEDIATION.  USING THIS CRITERION IT WAS DETERMINED THAT REMEDIAL
   ACTION WAS NOT REQUIRED FOR SOUTH CLEAR CREEK AND UTE CREEK (TRIBUTARY
   TO SEGMENT 10).

   FOR STREAM SEGMENTS WHERE WATER QUALITY EXCEEDED COLORADO STATE TABLE
   VALUE STANDARDS AND/OR STATE STREAM STANDARDS, AN EVALUATION OF THE
   PHYSICAL CHARACTERISTICS OF THE STREAM AND THE TYPES AND CONCENTRATION
   OF THE CONTAMINANTS PRESENT WAS PERFORMED TO SEE IF A SUBSTANTIAL THREAT
   TO THE ENVIRONMENT EXISTS.  AN EVALUATION OF THE RESULTS OF THE AQUATIC
   TOXICITY TESTING WAS ALSO USED WHEN THIS DATA WAS AVAILABLE.  USING
   THESE CRITERIA, IT WAS DETERMINED THAT CLEANUP ALTERNATIVES WOULD NOT
   NEED TO BE DEVELOPED FOR FALL RIVER (SEGMENT 9), BROWNS CREEK (TRIBUTARY
   TO SEGMENT 1), AND NORTH SPRING GULCH (TRIBUTARY TO SEGMENT 2).  THIS
   POINT IS DISCUSSED IN FURTHER DETAIL BELOW FOR EACH OF THESE STREAMS.

   FALL RIVER EXCEEDED STATE STANDARDS FOR THREE CONTAMINANTS.  THE CHRONIC
   STANDARDS FOR NICKEL AND MANGANESE WERE ONLY SLIGHTLY EXCEEDED, AND THE
   ACUTE STANDARD FOR ZINC WAS EXCEEDED.  HOWEVER, AQUATIC TOXICITY TESTING
   OF SAMPLES COLLECTED FROM FALL RIVER SHOWED LITTLE TO NO TOXICITY.  A
   NON-POINT SOURCE CLEANUP OF MINE WASTE WAS RECENTLY COMPLETED ON FALL
   RIVER BY THE COLORADO MINED LAND RECLAMATION DIVISION UNDER ITS
   ABANDONED MINED LAND PROGRAM.  IT IS EXPECTED THAT THIS EFFORT WILL
   REDUCE THE CONCENTRATION OF CONTAMINANTS IN FALL RIVER TO LEVELS WHICH
   WILL MEET STREAM STANDARDS.

   BROWNS CREEK IS A SMALL TRIBUTARY TO CLEAR CREEK.  DURING LOW FLOW IT
   DISCHARGES APPROXIMATELY 0.75 CUBIC FEET PER SECOND.  THE WATER QUALITY
   IN BROWNS CREEK ONLY EXCEEDED STATE STANDARDS FOR LEAD.  THE LOWER
   PORTION OF BROWNS CREEK IS VERY STEEP AS IT PASSES OVER ROCK FRAGMENTS
   AND EXPOSED BEDROCK.  THIS PORTION OF BROWNS CREEK DOES NOT APPEAR
   CAPABLE OF SUPPORTING AQUATIC LIFE DUE TO THE LACK OF ADEQUATE HABITAT.



   FOR THESE REASONS THE WATER QUALITY IN BROWNS CREEK WAS NOT JUDGED TO BE
   A SUBSTANTIAL RISK TO THE ENVIRONMENT.

   NORTH SPRING GULCH IS A VERY SMALL TRIBUTARY TO CLEAR CREEK.  DURING LOW
   FLOW IT DISCHARGES 0.17 CUBIC FEET PER SECOND.  THE WATER QUALITY IN
   NORTH SPRING GULCH ONLY EXCEEDED STATE STREAM STANDARDS FOR ZINC.  DUE
   TO ITS LOW DISCHARGE AND THE GRADIENT OF THE STREAM CHANNEL, NORTH
   SPRING GULCH PROVIDES LITTLE TO NO PHYSICAL HABITAT FOR HIGHER FORMS OF
   AQUATIC LIFE. FOR THESE REASONS NORTH SPRING GULCH WAS NOT JUDGED TO BE
   A SUBSTANTIAL THREAT TO THE ENVIRONMENT.

   TRAIL CREEK IS A SMALL TRIBUTARY TO CLEAR CREEK.  DURING LOW FLOW IT
   DISCHARGES 0.28 CUBIC FEET PER SECOND.  TRAIL CREEK WAS NOT SHOWN TO
   SIGNIFICANTLY IMPACT CLEAR CREEK, BUT STATE STREAM STANDARDS FOR
   CADMIUM, COPPER, LEAD, AND ZINC WERE EXCEEDED IN TRAIL CREEK ITSELF.  A
   REMEDIAL ACTION ALTERNATIVE WAS NOT DEVELOPED FOR TRAIL CREEK.

   LION CREEK IS A SMALL TRIBUTARY TO WEST CLEAR CREEK.  DURING LOW FLOW IT
   DISCHARGES 0.28 CUBIC FEET PER SECOND.  STATE STANDARDS FOR METALS HAVE
   NOT BEEN SET FOR LION CREEK BECAUSE IT PROVIDES VERY POOR PHYSICAL
   HABITAT.  APPLYING STATE TABLE VALUES STANDARDS TO LION CREEK IS NOT
   CONSIDERED APPROPRIATE BECAUSE OF ITS LOW DISCHARGE AND STEEP GRADIENT.
   LION CREEK WAS NOT SHOWN TO SIGNIFICANTLY IMPACT WEST CLEAR CREEK, BUT
   IT DOES CONTAIN CONCENTRATIONS OF CADMIUM, COPPER, IRON, MANGANESE, AND
   ZINC WHICH EXCEED STATE TABLE VALUE STANDARDS.  FOR THIS REASON, A
   REMEDIAL ACTION ALTERNATIVE WAS DEVELOPED FOR LION CREEK.  HOWEVER, DUE
   TO INSUFFICIENT DATA, NO REMEDIAL ACTION WAS CHOSEN.

   AT THIS TIME, A DEFINITIVE DECISION CAN NOT BE MADE REGARDING THE
   SIGNIFICANCE OF AND, IF NECESSARY, THE APPROPRIATE REMEDIAL ACTION FOR,
   TRAIL AND LION CREEKS.  EPA AND CDH WILL CONTINUE TO EVALUATE THE IMPACT
   OF THESE STREAMS AFTER IMPLEMENTING THIS RECORD OF DECISION.

   A TOTAL OF SIX REMEDIAL ACTION ALTERNATIVES WERE DEVELOPED AND EVALUATED
   IN DETAIL IN THE PHASE II FEASIBILITY STUDY.  DURING THE DEVELOPMENT OF
   THE PROPOSED PLAN A SEVENTH ALTERNATIVE WAS DEVELOPED USING VARIOUS
   COMPONENTS OF THE SIX FEASIBILITY STUDY ALTERNATIVES.  THE SEVEN
   ALTERNATIVES ENCOMPASS VARIOUS COMBINATIONS AND LEVELS OF CLEANUP FOR
   SURFACE WATER, GROUND WATER, AND TAILINGS AND WASTE ROCK CONTAMINATION
   AT THE SITE.  IN ADDITION, A METHOD FOR CONTROLLING SURGE EVENTS WAS
   DEVELOPED INDEPENDENT OF THE SEVEN ALTERNATIVES.  THIS PROVIDED DECISION
   MAKERS THE ABILITY TO ADD OR ELIMINATE THE "SURGE EVENT CONTROL"
   COMPONENT OF A POTENTIAL CLEANUP PLAN TO ANY OF THE SEVEN ALTERNATIVES.

   COMMON COMPONENTS OF ALL ALTERNATIVES, EXCEPT NO ACTION, ARE: REDUCTION
   OF THE METALS LOAD FROM WOODS CREEK TO THE LEVELS ESTABLISHED IN THE EPA
   NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMITS FOR THE URAD AND
   HENDERSON MINES; ENGINEERING AND INSTITUTIONAL CONTROLS AT ACTIVE
   MILLING SITES; TREATMENT OF ONE OR MORE TUNNEL DISCHARGES; AND A METHOD
   FOR ADDRESSING POTENTIAL HUMAN HEALTH RISKS FROM INGESTING GROUND WATER.
   IN ADDITION, EACH ALTERNATIVE INVOLVES CONTAMINATION REMAINING ON-SITE.
   THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY
   ACT REQUIRES THAT THE SITE BE EVALUATED NO LESS THAN EVERY FIVE YEARS
   WHEN CONTAMINATION REMAINS ON-SITE.  IF INDICATED BY THE EVALUATION,
   REMEDIAL ACTION WOULD BE IMPLEMENTED AT THAT TIME TO REMOVE OR TAKE
   ADDITIONAL ACTION TO CONTROL CONTAMINATION.

   RISK TO HUMAN HEALTH FROM INGESTION OF GROUND WATER AT THE SITE WOULD BE
   ADDRESSED UNDER EACH ALTERNATIVE, EXCEPT NO ACTION, BY PROVIDING AN
   ALTERNATIVE WATER SUPPLY (MUNICIPAL OR BOTTLED WATER OR WELLHEAD
   TREATMENT) WHERE EXISTING DRINKING WATER WELLS EXCEED PRIMARY MAXIMUM
   CONTAMINANT LEVELS OR HEALTH-BASED CRITERIA FOR SECONDARY CONTAMINANTS
   FOR THE CONTAMINANTS OF CONCERN AT THE SITE.  WATER WELL USERS WOULD BE



   ALLOWED TO HAVE THEIR WELL WATER SAMPLED FOR HEAVY METALS AT NO EXPENSE,
   PROVIDED THAT THE SAMPLING REQUEST IS MADE WITHIN TWO YEARS OF THE
   SIGNING DATE OF THE RECORD OF DECISION FOR THE SITE.  IN ADDITION, IN
   ORDER TO BE ELIGIBLE FOR WELL SAMPLING, AND IF NECESSARY, AN ALTERNATE
   DRINKING WATER SUPPLY, IT MUST BE DETERMINED THAT THE GROUND WATER
   BECAME CONTAMINATED AS A RESULT OF MINING ACTIVITY.  THIS DETERMINATION
   WILL BE PERFORMED ON AN INDIVIDUAL BASIS ONCE THE REQUEST FOR SAMPLING
   HAS BEEN MADE.  FUTURE WELLS DRILLED AT THE SITE WOULD NOT BE ELIGIBLE
   FOR TESTING OR AN ALTERNATIVE WATER SUPPLY.  EPA AND CDH WILL EMPLOY A
   PUBLIC EDUCATION PROGRAM ALERTING RESIDENTS TO THE POTENTIAL RISKS
   ASSOCIATED WITH CONTAMINATED GROUND WATER AND WILL EXPLORE A
   NOTIFICATION PROGRAM THROUGH THE STATE ENGINEER'S OFFICE AND GILPIN AND
   CLEAR CREEK COUNTIES.  IN ADDITION, CDH AND EPA WILL EXPLORE A
   NOTIFICATION PROGRAM FOR NEW RESIDENTS TO THE COUNTIES WHO PURCHASE
   EXISTING HOMES.

   ALTHOUGH THE GROUND WATER IN THE AREA HAS NOT BEEN CLASSIFIED FOR USE,
   FEDERAL AND COLORADO PRIMARY DRINKING WATER STANDARDS AND COLORADO
   GROUND WATER REGULATIONS HAVE BEEN IDENTIFIED AS RELEVANT AND
   APPROPRIATE AT THE SITE BECAUSE OF THE PRESENT AND POSSIBLE FUTURE USE
   OF GROUND WATER AS A DRINKING WATER SUPPLY.  IN ADDITION, HEALTH-BASED
   STANDARDS, FOR CONTAMINANTS OF CONCERN THAT DO NOT HAVE PRIMARY
   STANDARDS, WILL BE USED TO ENSURE PROTECTION OF HUMAN HEALTH.  TREATMENT
   OF THE GROUND WATER THROUGHOUT THE APPROXIMATELY 400 SQUARE MILE STUDY
   AREA IS CONSIDERED TECHNOLOGICALLY IMPRACTICABLE FROM AN ENGINEERING
   STANDPOINT.  THE EXTENSIVE NATURAL MINERALIZATION OF THE AREA AND THE
   MULTIPLE POTENTIAL SOURCES OF CONTAMINATION PRECLUDE REMOVAL OF ALL
   POTENTIAL CONTAMINATION SOURCES AND RESTORATION OF THE AQUIFERS.
   FURTHERMORE, RESTORATION OF FRACTURED BEDROCK AQUIFERS AND MULTIPLE
   ALLUVIAL AQUIFERS IS CONSIDERED TECHNICALLY IMPRACTICABLE DUE TO,
   INEFFECTIVENESS OF TREATMENT TECHNOLOGIES, AND THE NEED FOR MULTIPLE
   TREATMENT UNITS WHICH WOULD NOT BE EFFECTIVE IN REMOVING THE SOURCES OF
   CONTAMINATION, RESPECTIVELY.  FOR THESE REASONS, THE RELEVANT AND
   APPROPRIATE REQUIREMENTS WILL BE WAIVED ACCORDING TO THE CRITERIA
   ESTABLISHED IN THE NATIONAL CONTINGENCY PLAN.  HOWEVER, PROTECTIVENESS
   OF HUMAN HEALTH WILL BE PROVIDED VIA AN ALTERNATE DRINKING WATER SUPPLY
   WHICH WILL MEET RELEVANT AND APPROPRIATE REQUIREMENTS AND HEALTH-BASED
   STANDARDS.

   IN THE CASE OF ARSENIC, WHERE THE HEALTH-BASED LEVEL IS LOWER THAN THE
   PRIMARY DRINKING WATER STANDARD THE PRIMARY DRINKING STANDARD WILL STILL
   BE USED.  A NUMBER OF FACTORS ARE TAKEN INTO CONSIDERATION WHEN SETTING
   THE PRIMARY DRINKING WATER STANDARD FOR A CONTAMINANT.  THESE FACTORS
   INCLUDE DETERMINING IF THE CONTAMINANT OCCURS NATURALLY AT ELEVATED
   CONCENTRATION, EVALUATING LIMITATIONS OF TREATMENT TECHNOLOGIES, AND
   ECONOMICS.  THESE FACTORS HAVE BEEN CONSIDERED BY EPA'S DRINKING WATER
   PROGRAM AND FORM THE BASIS FOR MAINTAINING THE DRINKING WATER STANDARD
   FOR ARSENIC AT ITS CURRENT LEVEL.

   WITH REGARD TO COMPLIANCE WITH LEGALLY APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS MOST OF THE ALTERNATIVES, WITH THE EXCEPTION OF
   THE NO ACTION ALTERNATIVE, WILL NEED TO MEET SIMILAR REQUIREMENTS.  A
   SUMMARY OF THE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS WHICH ARE COMMON TO EACH ALTERNATIVE IS PROVIDED BELOW.  A
   COMPLETE LIST OF THE LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS WHICH WILL BE CONSIDERED AT THE SITE ARE ALSO INCLUDED AS
   APPENDIX B.

   THE RELEVANT AND APPROPRIATE REQUIREMENTS FOR CONTROLLING EROSION AND
   CONTAMINANT LOADING TO SURFACE WATERS FROM MINE WASTE PILES ARE STATE
   TABLE VALUE STANDARDS, AND STATE STREAM STANDARDS ARE CONSIDERED LEGALLY
   APPLICABLE, BECAUSE RUNOFF FROM THESE PILES COULD RESULT IN AN
   EXCEEDANCE OF THESE STANDARDS.  FEDERAL STORM WATER REGULATIONS ARE ALSO



   CONSIDERED RELEVANT AND APPROPRIATE FOR CONTROLLING EROSION FROM MINE
   WASTE PILES.

   THE CLEAN WATER ACT REQUIRES TECHNOLOGY-BASED REQUIREMENTS TO BE APPLIED
   WHEN SETTING EFFLUENT LIMITATIONS FROM TREATMENT UNITS CONSTRUCTED AT
   THE SITE.  SINCE EFFLUENT BASED GUIDELINES HAVE NOT BEEN PROMULGATED FOR
   RELEASES FROM COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND
   LIABILITY ACT SITES, TECHNOLOGY-BASED TREATMENT REQUIREMENTS ARE
   DETERMINED ON A CASE-BY-CASE BASIS USING BEST PROFESSIONAL JUDGEMENT TO
   DETERMINE BEST AVAILABLE TECHNOLOGIES/BEST MANAGEMENT PRACTICES.  THE
   TECHNOLOGY-BASED EFFLUENT LIMITATIONS WILL BE COMPARED TO EFFLUENT
   LIMITATIONS DERIVED FROM THE IN-STREAM GOAL OF STATE TABLE VALUE
   STANDARDS.  THE WATER-QUALITY BASED EFFLUENT LIMITATIONS WILL BE
   CALCULATED BASED ON STREAM SEGMENT, LOW STREAM FLOW, WASTE LOAD
   ALLOCATIONS, AND BACKGROUND CONTAMINANT CONCENTRATIONS.  THE RESULTS OF
   THIS COMPARISON WILL BE EVALUATED TO DETERMINE WHICH OF THE TWO
   LIMITATIONS ARE CONSIDERED THE MOST APPROPRIATE BASED ON THE CONDITIONS
   AT THE SITE.  ADDITIONALLY, SECTION 304(L) OF THE CLEAN WATER ACT
   REQUIRES THE DEVELOPMENT OF AN INDIVIDUAL CONTROL STRATEGY FOR
   SIGNIFICANT POINT SOURCES OF CONTAMINATION.  THE INDIVIDUAL CONTROL
   STRATEGY WILL CONSIST OF A WASTELOAD ALLOCATION, TOTAL MAXIMUM DAILY
   LOAD, A "STATEMENT OF BASIS" EXPLAINING THE DERIVATION AND CRITERIA USED
   TO DEVELOP EFFLUENT LIMITS, AND MONITORING AND REPORTING REQUIREMENTS.
   THESE REQUIREMENTS OF THE CLEAN WATER ACT ARE CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE TREATMENT SYSTEMS FOR INACTIVE MINE DISCHARGES.

   THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION AND LIABILITY ACT
   AND NATIONAL CONTINGENCY PLAN STATE A STATUTORY PREFERENCE FOR
   ALTERNATIVE OR RESOURCE RECOVERY TECHNOLOGIES.  HOWEVER, IN THE CASE
   WHERE AN INNOVATIVE TECHNOLOGY, SUCH AS PASSIVE TREATMENT USING
   CONSTRUCTED WETLANDS, IS EMPLOYED THE DISCHARGE MAY NOT ACHIEVE EITHER
   TECHNOLOGY- OR WATER-QUALITY BASED EFFLUENT LIMITATIONS FOR CERTAIN
   CONTAMINANTS.  IN THIS SITUATION, IN ORDER TO ASSURE PROTECTIVENESS, A
   GOAL OF ACHIEVING NO ACUTE TOXICITY AT THE "END-OF-PIPE" WILL BE CONSIDERED.

   COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE TO ALL NONHAZARDOUS WASTE PRESENTLY AT THE SITE, OR TO ANY
   NONHAZARDOUS MATERIAL THAT IS SUBSEQUENTLY GENERATED AT THE SITE AS A
   RESULT OF TREATMENT.  THE COLORADO AND FEDERAL HAZARDOUS WASTE
   REGULATIONS WILL BE LEGALLY APPLICABLE IF TREATMENT UNIT SLUDGE BECOMES
   HAZARDOUS BY DEFINITION.  IT MAY BE POSSIBLE TO INVOKE AN EXCLUSION FROM
   HAZARDOUS WASTE REGULATIONS FOR SOME OF THE TREATMENT SLUDGE.  IF THIS
   IS THE CASE, THEN THE COLORADO AND FEDERAL HAZARDOUS WASTE REGULATIONS
   WOULD BE CONSIDERED RELEVANT AND APPROPRIATE RATHER THAN LEGALLY
   APPLICABLE.  THE COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED
   RELEVANT AND APPROPRIATE FOR DESIGN CONSIDERATIONS FOR MAN-MADE WETLANDS.

   A SHORT DESCRIPTION OF THE REMAINING COMPONENTS OF THE SEVEN
   ALTERNATIVES, AND THE SURGE EVENT CONTROL COMPONENT, ARE PRESENTED BELOW.

   CONTROL OF SURGE EVENTS - WOULD INVOLVE REHABILITATION OF 14 HIGH SURGE
   POTENTIAL TUNNELS, AS IDENTIFIED IN THE REMEDIAL INVESTIGATION REPORT,
   TO A POINT WHERE A FLOW CONTROL TUNNEL PLUG COULD BE INSTALLED.  THESE
   SURGE CONTROL PLUGS WOULD BE DESIGNED TO ALLOW A CONTROLLED FLOW OF ACID
   MINE WATER THROUGH THE PLUG.  IF LARGE TUNNEL ROOF FALLS WERE PRESENT IN
   THE MINE TUNNELS AND CREATED DAMS WHICH POND MINE WATER BEHIND THEM, AND
   IF THE PONDS BECAME LARGE ENOUGH TO BREAK THROUGH THE DAMS, THE SURGE
   CONTROL PLUG WOULD ALLOW FOR A CONTROLLED RELEASE OF THE PREVIOUSLY
   IMPOUNDED WATER.

   THE POTENTIAL LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS FOR CONTROL OF SURGE EVENTS WOULD BE STATE STREAM STANDARDS
   AND STATE TABLE VALUE STANDARDS BECAUSE SUCH AN EVENT COULD RESULT IN



   EXCEEDANCE OF THESE STANDARDS.  CONTROL OF THE SURGE EVENT WOULD ENSURE
   THAT AN EXCEEDANCE WOULD NOT TAKE PLACE.

   CAPITAL COST                                     $ 10,070,000
   ANNUAL OPERATION AND MAINTENANCE COST            $     16,200
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 10,300,000
   IMPLEMENTATION TIME                              1.5 YEARS

   ALTERNATIVE 1 - NO ACTION

   THE NO ACTION ALTERNATIVE PROVIDES A BASELINE FOR COMPARING OTHER
   REMEDIAL ACTIONS AT THE SITE.  THE NO ACTION ALTERNATIVE ASSUMES THAT NO
   REMEDY IS IMPLEMENTED TO CONTROL RISK POSED BY THE CONTAMINATED MEDIA AT
   THE SITE.  THIS ALTERNATIVE WOULD INVOLVE PERIODIC MONITORING AND
   EVALUATION OF SITE RISKS.

   CAPITAL COST                                     $ 30,000
   ANNUAL OPERATION AND MAINTENANCE COST            NOT APPLICABLE
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 80,000
   IMPLEMENTATION TIME                              NO REMEDIAL ACTION
                                                    IMPLEMENTED.

   ALTERNATIVE 2 - THIS ALTERNATIVE COMBINES ENGINEERING AND INSTITUTIONAL
   CONTROLS AND SLOPE STABILIZATION OF MINE WASTE PILES WITH PASSIVE
   TREATMENT AT EIGHT DISCHARGING MINE TUNNELS.  SEDIMENTATION PONDS WOULD
   BE INSTALLED IN LION CREEK AND GREGORY AND LAKE GULCHES.  RISK TO HUMAN
   HEALTH FROM GROUND WATER WOULD BE ADDRESSED BY PROVIDING AN ALTERNATE
   WATER SUPPLY (WHERE NECESSARY).

   ENGINEERING AND INSTITUTIONAL CONTROLS WOULD BE IMPLEMENTED TO LIMIT
   HUMAN EXPOSURE TO CONTAMINANTS AT THE SITE.  ENGINEERING AND
   INSTITUTIONAL CONTROLS AT MINE WASTE PILES WOULD INVOLVE INSTALLING
   FENCES COMPLETELY AROUND THE PERIMETER OF THE PILES AND INVOKING USE
   RESTRICTIONS.  FOR ACTIVE MILLING SITES, USE RESTRICTIONS WOULD BE TIED
   TO EXISTING STATE AND/OR FEDERAL PERMIT AND OPERATIONAL REQUIREMENTS.

   ENGINEERING AND INSTITUTIONAL CONTROLS WOULD BE IMPLEMENTED AT ALL MINE
   WASTE PILES THAT POSE AN EXCESS CANCER RISK GREATER THAN 1 CANCER
   INCIDENCE PER 100,000 PEOPLE (CANCER RISK IS DUE TO ARSENIC IN THE MINE
   WASTE) AND/OR THAT CONTAIN MORE THAN 500 MG/KG OF LEAD.

   USING THESE CRITERIA, ENGINEERING AND INSTITUTIONAL CONTROLS WOULD BE
   IMPLEMENTED AT GREGORY GULCH #1 AND #2, CLAY COUNTY, GOLDEN GILPIN,
   BLACK EAGLE, LITTLE BEAR, AND BOODLE MILL.  SINCE THERE IS NO CHEMISTRY
   DATA FOR THE NORTH CLEAR CREEK TAILINGS, AND THE CHASE GULCH #1 AND #2
   MINE WASTE PILES, IT WAS CONSERVATIVELY ASSUMED THAT METALS
   CONCENTRATIONS WOULD BE HIGH ENOUGH TO REQUIRE FENCING.  HOWEVER, IT
   SHOULD BE EMPHASIZED THAT PRIOR TO ANY REMEDIAL DESIGN, THIS ASSUMPTION
   WOULD BE VERIFIED BY SAMPLING.

   THE NORTH CLEAR CREEK DREDGE TAILINGS ARE LOCATED IN, AND ALONG, A
   SPECIFIC SECTION OF NORTH CLEAR CREEK.  THE EXTENT OF CONTAMINATION IN
   THIS SECTION OF NORTH CLEAR CREEK WAS NOT CLEARLY DEFINED DURING THE
   PHASE II REMEDIAL INVESTIGATION.  THIS AREA OF NORTH CLEAR CREEK WILL
   NEED TO BE EVALUATED IN FURTHER DETAIL IN THE FUTURE.

   SLOPE STABILIZATION OF MINE WASTE PILES WOULD INVOLVE REGRADING PILES
   (WHERE POSSIBLE) TO INCREASE SLOPE STABILITY AND REDUCE PONDING ON, AND
   EROSION FROM, THE PILES.  WHERE PILE GRADING IS NOT POSSIBLE, BARRIERS
   SUCH AS CULVERTS OR RETAINING WALLS WOULD BE INSTALLED.  STORM WATER
   RUNON CONTROL WOULD BE IMPLEMENTED UNDER BOTH OPTIONS.

   PASSIVE TREATMENT SYSTEMS, UTILIZING MAN-MADE WETLANDS, WOULD BE



   IMPLEMENTED AT THE BURLEIGH, MCCLELLAND, ROCKFORD, BIG FIVE, ARGO,
   NATIONAL, QUARTZ HILL TUNNELS, AND GREGORY INCLINE.  THE PASSIVE
   TREATMENT SYSTEMS WOULD REDUCE HEAVY METALS LOADING TO CLEAR CREEK AND
   NORTH CLEAR CREEK.

   PASSIVE TREATMENT SYSTEMS WILL REMOVE APPROXIMATELY 99.5 PERCENT OF THE
   ZINC, 99.84 PERCENT OF THE COPPER, AND 9.7 PERCENT OF THE MANGANESE FROM
   EACH OF THE DISCHARGES.  APPROXIMATELY 785 CUBIC YARDS OF METALS
   PRECIPITATES WILL BE REMOVED FROM THE DISCHARGES PER YEAR VIA
   AERATION/SEDIMENTATION PRIOR TO TREATMENT BY THE EIGHT PASSIVE TREATMENT
   UNITS, AND 95,290 CUBIC YARDS OF METALS LADEN-WETLAND SUBSTRATE WILL
   NEED TO BE REMOVED AND DISPOSED OF APPROXIMATELY EVERY SEVEN YEARS.

   APPROXIMATELY 6,890 CUBIC YARDS OF SEDIMENT FROM SEDIMENTATION PONDS
   WOULD BE GENERATED EACH YEAR.

   CAPITAL COST                                     $ 13,292,000
   ANNUAL OPERATION AND MAINTENANCE COST            $ 240,000
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 23,890,000
   IMPLEMENTATION TIME                              1.5 YEARS

   ALTERNATIVE 3 - THIS ALTERNATIVE CONTAINS ALL COMPONENTS OF ALTERNATIVE
   2, EXCEPT IT ELIMINATES THE SEDIMENT PONDS IN GREGORY AND LAKE GULCHES,
   AND ADDS SOIL CAPPING WHERE FEASIBLE.  SOIL CAPS WOULD BE IMPLEMENTED TO
   MORE EFFECTIVELY REDUCE HUMAN HEALTH INGESTION AND INHALATION RISKS AND
   TO PREVENT EROSION OF THE WASTE PILES BY SURFACE WATER.  SPECIFICALLY,
   SOIL CAPS WOULD BE INSTALLED AT GREGORY GULCH #1 AND #2, CLAY COUNTY,
   BOODLE MILL, MCCLELLAND TAILINGS, NORTH CLEAR CREEK TAILINGS, AND CHASE
   GULCH #1, AND A NON-SOIL CAP WOULD BE INSTALLED ON THE NORTH SIDE OF
   QUARTZ HILL.  WHERE REQUIRED, THE TOE OF THE MINE WASTE PILES WILL BE
   MOVED AWAY FROM SURFACE WATER DRAINAGES AND, IF NECESSARY, RIP-RAPPED.

   WHERE PILE REGRADING IS NOT FEASIBLE DUE TO RESTRICTIVE TOPOGRAPHY OR AT
   ACTIVE MILLS (GOLDEN GILPIN, BLACK EAGLE, CHASE GULCH #2, AND LITTLE
   BEAR), PHYSICAL BARRIERS SUCH AS RETAINING WALLS OR CULVERTS WOULD BE
   INSTALLED TO PREVENT EROSION FROM ENTERING STREAMS.  UNDER THIS
   ALTERNATIVE, MCCLELLAND TAILINGS AND BOODLE MILL TAILINGS WOULD ALSO BE
   RELOCATED AWAY FROM THE STREAM.

   THE ELIMINATION OF THE SEDIMENTATION POND IN GREGORY GULCH WILL REDUCE
   THE AMOUNT OF SEDIMENT COLLECTED TO 5,480 CUBIC YARDS/YEAR.

   COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE CAPPING OF MINE WASTE PILES.

   CAPITAL COST                                     $ 13,632,000
   ANNUAL OPERATION AND MAINTENANCE COST            $ 229,000
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 24,080,000
   IMPLEMENTATION TIME                              1.5 YEARS

   ALTERNATIVE 4 - THIS ALTERNATIVE CONTAINS ALL COMPONENTS OF ALTERNATIVE
   3 WITH TWO MODIFICATIONS.  FIRST, THE ARGO TUNNEL DISCHARGE WOULD BE
   PIPED TO AN ACTIVE TREATMENT PLANT (RATHER THAN PASSIVE TREATMENT).
   SECONDLY, THE COMBINED FLOW OF NATIONAL TUNNEL AND GREGORY INCLINE WOULD
   BE TREATED WITH AN ACTIVE TREATMENT PLANT (RATHER THAN PASSIVE
   TREATMENT).

   THE ADDITION OF ACTIVE TREATMENT UNDER THIS ALTERNATIVE RESULTS IN
   SLIGHTLY HIGHER REMOVAL EFFICIENCIES FOR SOME METALS IN THE MINE
   DISCHARGES WHICH WILL BE TREATED ACTIVELY.  SPECIFICALLY, ACTIVE
   TREATMENT WILL REMOVE APPROXIMATELY 100 PERCENT OF THE ZINC, 99.84
   PERCENT OF THE COPPER AND 100 PERCENT OF THE MANGANESE FROM THE MINE
   DISCHARGES THAT ARE TREATED ACTIVELY.  CONTAMINANT RESIDUALS ARE



   EXPECTED TO BE 15 CUBIC YARDS/YEAR OF METAL PRECIPITATES, WHICH WILL BE
   REMOVED FROM THE MINE DISCHARGES VIA AERATION/SEDIMENTATION PRIOR TO
   TREATMENT BY THE FIVE PASSIVE TREATMENT UNITS; 28,880 CUBIC YARDS OF
   METAL LADEN WETLAND SUBSTRATE WILL NEED TO BE REMOVED EVERY SEVEN YEARS;
   3,300 TONS/YEAR OF LIME SLUDGE PRECIPITATES WILL NEED TO BE DISPOSED.

   COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE CAPPING OF MINE WASTE PILES.

   CAPITAL COST                                     $  9,638,000
   ANNUAL OPERATION AND MAINTENANCE COST            $  1,547,000
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 33,400,000
   IMPLEMENTATION TIME                              2.5 YEARS

   ALTERNATIVE 5 - THIS ALTERNATIVE CONTAINS ALL COMPONENTS OF ALTERNATIVE
   3 WITH ONE ADDITION: TREATMENT OF GROUND WATER NEAR THE ARGO TUNNEL IN
   ORDER TO REDUCE ITS IMPACT ON SURFACE WATER.  A PUMP AND TREAT SYSTEM
   WOULD BE INSTALLED, AND THE EXTRACTED GROUND WATER WOULD BE PASSIVELY
   TREATED ALONG WITH THE ARGO TUNNEL DISCHARGE.

   THE ADDITION OF PASSIVE GROUND WATER TREATMENT INCREASES THE AMOUNT OF
   METAL-LADEN SUBSTRATE TO 128,290 CUBIC YARDS PER SEVEN YEARS.

   COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE CAPPING OF MINE WASTE PILES.

   CAPITAL COST                                     $ 15,432,000
   ANNUAL OPERATION AND MAINTENANCE COST            $  249,000
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 28,630,000
   IMPLEMENTATION TIME                              2.0 YEARS

   ALTERNATIVE 6 - THIS ALTERNATIVE INVOLVES EXCAVATION, TRANSPORT, AND
   ON-SITE CONSOLIDATION OF THE GREGORY GULCH #1 AND #2, CLAY COUNTY,
   BOODLE, LITTLE BEAR, MCCLELLAND, THE NORTH SIDE OF QUARTZ HILL, NORTH
   CLEAR CREEK TAILINGS, AND CHASE GULCH #1 WASTE PILES; ENGINEERING AND
   INSTITUTIONAL CONTROLS AND PHYSICAL BARRIERS WOULD BE CONSTRUCTED AT
   GOLDEN GILPIN, BLACK EAGLE, AND CHASE GULCH #2.  AN ACTIVE TREATMENT
   PLANT WOULD BE INSTALLED TO TREAT THE ARGO TUNNEL DISCHARGE AND THE
   EXTRACTED GROUND WATER NEAR THE ARGO TUNNEL.  AN ACTIVE TREATMENT PLANT
   WOULD BE INSTALLED TO TREAT THE NATIONAL AND GREGORY INCLINE DISCHARGES,
   AND PASSIVE TREATMENT SYSTEMS WOULD BE INSTALLED TO TREAT THE OTHER FIVE
   TUNNEL DISCHARGES.

   THE ADDITION OF ACTIVE TREATMENT UNDER THIS ALTERNATIVE RESULTS IN
   SLIGHTLY HIGHER REMOVAL EFFICIENCIES FOR SOME METALS IN THE MINE
   DISCHARGES WHICH WILL BE TREATED ACTIVELY.  SPECIFICALLY, ACTIVE
   TREATMENT WILL REMOVE APPROXIMATELY 100 PERCENT OF THE ZINC, 99.84
   PERCENT OF THE COPPER AND 100 PERCENT OF THE MANGANESE FROM THE MINE
   DISCHARGES THAT ARE TREATED ACTIVELY.  CONTAMINANT RESIDUALS ARE
   EXPECTED TO BE 15 CUBIC YARDS/YEAR OF METAL PRECIPITATES WHICH WILL BE
   REMOVED FROM THE MINE DISCHARGES VIA AERATION/SEDIMENTATION PRIOR TO
   TREATMENT BY THE FIVE PASSIVE TREATMENT UNITS; 28,880 CUBIC YARDS OF
   METAL-LADEN WETLAND SUBSTRATE WILL NEED TO BE REMOVED EVERY SEVEN YEARS;
   AND 4,855 TONS/YEAR OF LIME SLUDGE PRECIPITATES WILL NEED TO BE DISPOSED.

   COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE CONSOLIDATION/CAPPING OF MINE WASTE PILES.

   CAPITAL COST                                     $ 20,294,000
   ANNUAL OPERATION AND MAINTENANCE COST            $  1,872,000
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 50,820,000
   IMPLEMENTATION TIME                              7.5 YEARS



   SELECTED ALTERNATIVE - THE SELECTED ALTERNATIVE COMBINES INSTITUTIONAL
   CONTROLS AND RUNOFF BARRIERS FOR MINE WASTE PILES AT ACTIVE MILL SITES,
   AND SOIL CAPPING OF THE OTHER MINE WASTE PILES (SEE CAPPING DESCRIPTION
   UNDER ALTERNATIVE 3 FOR MORE DETAIL) WITH PASSIVE TREATMENT OF THE
   BURLEIGH TUNNEL, AND ACTIVE TREATMENT OF THE ARGO TUNNEL DISCHARGE
   INCLUDING GROUND WATER IN THE AREA OF THE ARGO TUNNEL.  A PUMP AND TREAT
   SYSTEM WILL BE INSTALLED, AND THE EXTRACTED GROUND WATER WILL BE TREATED
   ALONG WITH THE ARGO TUNNEL DISCHARGE.

   CAPPING OF MINE WASTE PILES WILL NOT BE IMPLEMENTED FOR A MAXIMUM OF ONE
   YEAR TO ALLOW A FINAL OPPORTUNITY FOR OWNERS TO COME FORWARD WITH A
   REMEDY WHICH WOULD BE CONSIDERED EQUALLY OR MORE PROTECTIVE, SUCH AS
   REMINING OR REPROCESSING.  IT WILL STILL BE POSSIBLE FOR AN OWNER OR
   THEIR AGENT TO REMOVE AND REPROCESS OR REMINE MINE WASTE AFTER A WASTE
   PILE IS CAPPED.  HOWEVER, THE ACTION MUST NOT EXACERBATE THE
   CONTAMINATION AND THE FINAL REPROCESSING OR TREATMENT RESIDUALS MUST BE
   DISPOSED OF AT A FACILITY WHICH MEETS APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS.  ADDITIONALLY, THE EXCESS COSTS ASSOCIATED
   WITH REMOVING THE CAP IN ORDER TO GAIN ACCESS TO THE MINE WASTE, AND
   SUBSEQUENT SITE RESTORATION WILL BE INCURRED BY THE OWNER OR THEIR AGENT.

   NO ACTION WILL BE TAKEN AT THE MCCLELLAND AND ROCKFORD TUNNELS.

   THE INTERIM ACTION WAIVER OF APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS WILL BE INVOKED FOR THE BIG FIVE TUNNEL DISCHARGE.

   LIMITED ACTION WILL BE TAKEN ON THE DISCHARGES FROM THE QUARTZ HILL AND
   NATIONAL TUNNELS, AND THE GREGORY INCLINE.  THIS LIMITED ACTION WILL
   INVOLVE COLLECTING THE DISCHARGES AND PIPING THEM TO A LOCATION BELOW
   THE BLACK HAWK/CENTRAL CITY WASTE WATER TREATMENT PLANT.  FURTHER
   EVALUATION OF THE EXTENT OF CONTAMINATION IN NORTH CLEAR CREEK AND AN
   EVALUATION OF INNOVATIVE TREATMENT TECHNOLOGIES, WHICH WOULD MEET THE
   REQUIREMENTS OF THE CLEAN WATER ACT, WOULD BE COMPLETED PRIOR TO MAKING
   A FINAL DECISION ON THESE DISCHARGES.

   RISK TO HUMAN HEALTH FROM GROUND WATER ARE ADDRESSED BY PROVIDING AN
   ALTERNATIVE WATER SUPPLY WHERE CONTAMINANTS OF CONCERN IN DRINKING WATER
   WELLS EXCEED PRIMARY DRINKING WATER STANDARDS OR HEALTH BASED STANDARDS
   WHERE THERE ARE NO PRIMARY STANDARDS.  IN THE CASE OF LEAD AND COPPER,
   IF AN EXCEEDANCE OF THE LEAD OR COPPER STANDARD IS DETERMINED TO BE THE
   RESULT OF THE WATER DISTRIBUTION SYSTEM, RATHER THAN THE RESULT OF
   CONTAMINATED GROUND WATER, THEN THE PROPERTY WILL NOT BE CONSIDERED
   ELIGIBLE FOR AN ALTERNATE DRINKING WATER SUPPLY.

   NO ACTION WILL BE TAKEN TO CONTROL SURGE EVENTS.

   THE SELECTED ALTERNATIVE ASSUMES THAT THE METALS LOAD FROM WOODS CREEK
   WILL BE REDUCED TO THE LEVELS SPECIFIED IN THE EPA NATIONAL POLLUTANT
   DISCHARGE ELIMINATION SYSTEM PERMITS FOR THE URAD AND HENDERSON MINES.

   A PASSIVE TREATMENT SYSTEM WILL REMOVE APPROXIMATELY 99.5 PERCENT OF THE
   ZINC, 99.84 PERCENT OF THE COPPER, AND 9.7 PERCENT OF THE MANGANESE FROM
   THE BURLEIGH TUNNEL DISCHARGE.  ACTIVE TREATMENT WILL REMOVE
   APPROXIMATELY 100 PERCENT OF THE ZINC, 99.84 PERCENT OF THE COPPER AND
   100 PERCENT OF THE MANGANESE FROM THE ARGO TUNNEL DISCHARGE AND THE
   EXTRACTED GROUND WATER IN THE AREA OF THE ARGO TUNNEL.  CONTAMINANT
   RESIDUALS ARE EXPECTED TO BE 14,085 CUBIC YARDS OF METAL-LADEN WETLAND
   SUBSTRATE WHICH WILL NEED TO BE REMOVED AND DISPOSED OF APPROXIMATELY
   EVERY SEVEN YEARS, AND 3,495 TONS/YEAR OF LIME SLUDGE PRECIPITATES WILL
   NEED TO BE DISPOSED.

   COLORADO SOLID WASTE REGULATIONS WILL BE CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE CAPPING OF MINE WASTE PILES.



   CAPITAL COST                                     $ 5,560,000
   ANNUAL OPERATION AND MAINTENANCE COST            $ 1,204,000
   TOTAL COST (30 YEAR TOTAL PRESENT WORTH)         $ 23,510,000
   IMPLEMENTATION TIME                              1.5 YEARS

   #CAA
   8.0  COMPARATIVE ANALYSIS OF ALTERNATIVES

   THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY
   ACT AND NATIONAL CONTINGENCY PLAN REQUIRE THAT REMEDIAL ACTION
   ALTERNATIVES BE PROFILED AGAINST NINE EVALUATION CRITERIA.  A
   DESCRIPTION OF THE NINE CRITERIA IS PROVIDED BELOW.

   1. OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT ADDRESSES
   WHETHER OR NOT A REMEDY PROVIDES ADEQUATE PROTECTION AND DESCRIBES HOW
   RISKS POSED THROUGH EACH PATHWAY ARE ELIMINATED OR REDUCED, OR
   CONTROLLED THROUGH TREATMENT, ENGINEERING CONTROLS, OR INSTITUTIONAL
   CONTROLS.

   2. COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
   ADDRESSES WHETHER OR NOT A REMEDY WILL MEET ALL FEDERAL AND STATE
   ENVIRONMENTAL LAWS OR REGULATIONS AND/OR PROVIDE GROUNDS FOR A WAIVER.

   3. LONG-TERM EFFECTIVENESS AND PERMANENCE REFERS TO THE ABILITY OF A
   REMEDY TO PROVIDE RELIABLE PROTECTION OF HUMAN HEALTH AND THE
   ENVIRONMENT OVER TIME.

   4. REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH TREATMENT REFERS
   TO THE PREFERENCE FOR A REMEDY THAT REDUCES HEALTH HAZARDS, THE MOVEMENT
   OF CONTAMINANTS, OR THE QUANTITY OF CONTAMINANTS AT THE SITE.

   5. SHORT-TERM EFFECTIVENESS ADDRESSES THE PERIOD OF TIME NEEDED TO
   COMPLETE THE REMEDY, AND ANY ADVERSE EFFECTS TO HUMAN HEALTH AND THE
   ENVIRONMENT THAT MAY BE CAUSED DURING THE CONSTRUCTION AND
   IMPLEMENTATION OF THE REMEDY.

   6. IMPLEMENTABILITY REFERS TO THE TECHNICAL AND ADMINISTRATIVE
   FEASIBILITY OF A REMEDY.  THIS INCLUDES THE AVAILABILITY OF MATERIALS
   AND SERVICES NEEDED TO CARRY OUT A REMEDY.  IT ALSO INCLUDES
   COORDINATION OF FEDERAL, STATE, AND LOCAL GOVERNMENTS TO WORK TOGETHER
   TO CLEAN UP THE SITE.

   7. COST EVALUATES THE ESTIMATED CAPITAL, OPERATION, AND MAINTENANCE
   COSTS OF EACH ALTERNATIVE IN COMPARISON TO OTHER EQUALLY PROTECTIVE
   ALTERNATIVES.

   8. STATE ACCEPTANCE INDICATES WHETHER THE STATE OF COLORADO AGREES WITH,
   OPPOSES, OR HAS NO COMMENT ON THE SELECTED ALTERNATIVE.

   9. COMMUNITY ACCEPTANCE INCLUDES DETERMINING WHICH COMPONENTS OF THE
   ALTERNATIVES INTERESTED PERSONS IN THE COMMUNITY SUPPORT, HAVE
   RESERVATIONS ABOUT, OR OPPOSE.

   IT IS IMPORTANT TO UNDERSTAND THAT THE NATIONAL CONTINGENCY PLAN ASSIGNS
   DIFFERENT LEVELS OF IMPORTANCE TO THE PRECEDING NINE EVALUATION
   CRITERIA: THE FIRST TWO CRITERIA, OVERALL PROTECTION OF HUMAN HEALTH AND
   THE ENVIRONMENT, AND COMPLIANCE WITH LEGALLY APPLICABLE AND RELEVANT AND
   APPROPRIATE REQUIREMENTS, ARE CONSIDERED THRESHOLD CRITERIA.  THIS MEANS
   THAT IN ORDER FOR A CLEANUP ALTERNATIVE TO BE CONSIDERED FOR
   IMPLEMENTATION IT MUST, AT A MINIMUM, SATISFY THESE TWO CRITERIA OR
   PROVIDE JUSTIFICATION FOR INVOKING A WAIVER OF THE REQUIREMENT(S).
   EVALUATION CRITERIA THREE THROUGH SEVEN ARE KNOWN AS PRIMARY BALANCING



   CRITERIA, AND ARE USED TO IDENTIFY THE ALTERNATIVE(S) WHICH PROVIDE THE
   BEST COMBINATION OF INDIVIDUAL CRITERIA. EVALUATION CRITERIA EIGHT AND
   NINE ARE KNOWN AS MODIFYING CRITERIA AND ARE USED IN CONJUNCTION WITH
   THE PRIMARY BALANCING CRITERIA TO IDENTIFY THE PREFERRED CLEANUP
   ALTERNATIVE.  THE MODIFYING CRITERIA ARE GENERALLY DETERMINED AFTER
   PUBLIC COMMENT, AND MAY BE USED TO MODIFY THE PREFERRED CLEANUP ALTERNATIVE.

   THE SEVEN CLEANUP ALTERNATIVES FOR THE SITE WERE PROFILED AGAINST THE
   NINE EVALUATION CRITERIA, AND THE RESULTS ARE SUMMARIZED IN TABLE 8-1.
   SOME OF THE KEY DIFFERENCES BETWEEN THE ALTERNATIVES ARE DISCUSSED IN
   GREATER DETAIL BELOW.

   PLEASE NOTICE IN TABLE 8-1, UNDER CRITERION NUMBER TWO, THERE IS A
   HEADING ENTITLED "CRITERIA TO BE CONSIDERED". THE INFORMATION PRESENTED
   UNDER THIS HEADING IS BASED ON SPECIES-SPECIFIC TOXICITY DIFFERENCES FOR
   AQUATIC ORGANISMS.  IT IS GENERALLY AGREED THAT STATE TABLE VALUE
   STANDARDS ARE PROTECTIVE OF THE MOST SENSITIVE AQUATIC SPECIES,
   INCLUDING RAINBOW TROUT. HOWEVER, CONCENTRATIONS OF METALS IN STREAMS
   WHICH EXCEED STATE TABLE VALUE STANDARDS MAY STILL BE PROTECTIVE OF
   OTHER TROUT SPECIES, SUCH AS BROWN AND BROOK TROUT.  CONSEQUENTLY, WHEN
   STATE TABLE VALUE STANDARDS ARE NOT MET BY A CLEANUP ALTERNATIVE, THERE
   STILL MAY BE AN ENVIRONMENTAL BENEFIT IF THE ALTERNATIVE IS PROTECTIVE
   OF BROOK AND/OR BROWN TROUT.  EACH CLEANUP ALTERNATIVE WAS EVALUATED
   WITH THIS FACT IN MIND.

   DURING THE PHASE II REMEDIAL INVESTIGATION A  WATER QUALITY COMPUTER
   MODEL OF THE CLEAR CREEK DRAINAGE BASIN WAS DEVELOPED (WATER QUALITY
   SIMULATION PROGRAM, VERSION 4).  THIS MODEL WAS DEVELOPED TO PROJECT AND
   EVALUATE THE OVERALL EFFECTIVENESS OF EACH INDIVIDUAL ALTERNATIVE.  THE
   RESULTS OF THIS MODELING EFFORT HELPED FORM THE BASIS FOR SELECTING THE
   PREFERRED ALTERNATIVE AND ARE PRESENTED IN APPENDIX A.

   8.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   AS SHOWN IN TABLE 8-1, ALTERNATIVES 3, 4, 5, 6, AND THE SELECTED
   ALTERNATIVE ARE THE MOST EFFECTIVE IN REDUCING INGESTION AND INHALATION
   RISKS POSED BY MINE WASTE.  BY PROVIDING SOIL CAPS AT MINE WASTE PILES
   WHERE FEASIBLE, THE RISK TO HUMAN HEALTH IS ESSENTIALLY ELIMINATED.
   ALTERNATIVE 6 IS CONSIDERED TO BE THE MOST EFFECTIVE IN REDUCING HUMAN
   HEALTH RISKS BECAUSE MOST OF THE MINE WASTE WOULD BE CONSOLIDATED IN ONE
   DISPOSAL SITE.  HOWEVER, PROVIDING THAT THE INDIVIDUAL SOIL CAPS ON THE
   MINE WASTE PILES ARE PROPERLY MAINTAINED, AND THEIR INTEGRITY IS NOT
   COMPROMISED, THIS DIFFERENCE IN EFFECTIVENESS WOULD BE MINIMAL.  WHERE
   WASTE PILES CAN NOT BE CAPPED, INSTITUTIONAL AND ENGINEERING CONTROLS
   WILL BE USED TO REDUCE RISK UNDER EACH ALTERNATIVE, EXCEPT NO ACTION.

   EACH ALTERNATIVE, EXCEPT NO ACTION, IS EQUALLY EFFECTIVE IN REDUCING THE
   RISK TO HUMAN HEALTH POSED BY INGESTION OF GROUND WATER.  RISK TO HUMAN
   HEALTH UNDER ALL ALTERNATIVES, EXCEPT NO ACTION, IS REDUCED BY PROVIDING
   AN ALTERNATIVE DRINKING WATER SUPPLY WHERE REQUIRED.

   WITH REGARD TO ENVIRONMENTAL RISKS, ALL ALTERNATIVES, EXCEPT NO ACTION
   AND ALTERNATIVE 2, PROVIDE A HIGH REDUCTION IN SEDIMENT LOADING TO
   SURFACE WATER.  RUNOFF FROM THE MINE WASTE PILES IS CONTROLLED BY
   CAPPING OR PHYSICAL BARRIERS DEPENDING ON THE SPECIFIC CIRCUMSTANCES AT
   EACH PILE.

   ALL ALTERNATIVES, EXCEPT NO ACTION, INVOLVE VARIOUS COMBINATIONS OF
   ACTIVE AND PASSIVE TREATMENT OF DRAINAGE FROM MINE TUNNELS TO CONTROL
   RISKS TO AQUATIC LIFE.  ACTIVE TREATMENT IS MORE EFFECTIVE THAN PASSIVE
   TREATMENT IN REMOVING MANGANESE FROM THE MINE DISCHARGES.  CONSEQUENTLY,
   MORE MANGANESE IS REMOVED FROM THE ARGO, NATIONAL, AND GREGORY INCLINE
   DISCHARGES UNDER ALTERNATIVES 4 AND 6 THAN UNDER THE OTHER ALTERNATIVES.



   MORE MANGANESE IS REMOVED FROM THE ARGO DISCHARGE UNDER THE SELECTED
   ALTERNATIVE THAN UNDER ALTERNATIVES 1, 2, 3 AND 5.  THE ADDITIONAL
   MANGANESE REMOVAL IS IMPORTANT IN REDUCING AQUATIC LIFE RISK POSED BY
   MANGANESE ONLY FOR THE GREGORY INCLINE DISCHARGE BECAUSE OF ITS LARGE
   MANGANESE LOAD.  THE ADDITION OF GROUND WATER TREATMENT UNDER
   ALTERNATIVES 5, 6 AND THE SELECTED ALTERNATIVE ALLOWS FOR A REDUCTION IN
   RISK TO AQUATIC LIFE IN THIS AREA OF CLEAR CREEK.

   UTILIZING TROUT SPECIES-SPECIFIC TOXICITY DATA, THE SELECTED
   ALTERNATIVE, AND ALTERNATIVES 5 AND 6 PROVIDE PROTECTION OF BOTH BROOK
   AND BROWN TROUT THROUGHOUT THE MAINSTEM OF CLEAR CREEK; RAINBOW TROUT
   WOULD BE PROTECTED IN THE MAINSTEM OF CLEAR CREEK FROM THE HEADWATERS TO
   APPROXIMATELY THE CONFLUENCE WITH WEST CLEAR CREEK.

   ALTERNATIVES 2, 3 AND 4 PROVIDE PROTECTION OF BROOK AND BROWN TROUT ON
   THE MAINSTEM OF CLEAR CREEK EVERYWHERE EXCEPT FOR THE ARGO TUNNEL AREA;
   RAINBOW TROUT WOULD BE PROTECTED IN THE MAINSTEM OF CLEAR CREEK FROM THE
   HEADWATERS TO APPROXIMATELY THE CONFLUENCE WITH WEST CLEAR CREEK.

   IN WEST CLEAR CREEK ALTERNATIVES 2, 3, 4, 5, 6 AND THE SELECTED
   ALTERNATIVE PROVIDE PROTECTION OF ALL TROUT SPECIES, PROVIDED THAT THE
   WOODS CREEK DISCHARGE IS TREATED TO THE LEVEL SPECIFIED IN THE EPA
   NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM PERMITS CO - 0041467 AND
   CO - 0000230 FOR CLIMAX-URAD AND CLIMAX-HENDERSON, RESPECTIVELY.

   ALTERNATIVE 1 DOES NOT PROVIDE PROTECTION OF BROWN TROUT BELOW ARGO
   TUNNEL, AND BROOK TROUT ARE NOT PROTECTED NEAR ARGO TUNNEL.  RAINBOW
   TROUT ARE NOT PROTECTED BELOW BURLEIGH TUNNEL.  ON WEST CLEAR CREEK, NO
   SPECIES OF TROUT ARE PROTECTED FOR APPROXIMATELY FOUR MILES BELOW WOODS
   CREEK'S CONFLUENCE WITH WEST CLEAR CREEK, THEN BROOK TROUT ARE PROTECTED
   TO THE CONFLUENCE WITH CLEAR CREEK.

   NO ALTERNATIVES ARE CAPABLE OF REDUCING CONTAMINANT LEVELS IN NORTH
   CLEAR CREEK TO LEVELS WHICH WOULD BE PROTECTIVE OF ANY SPECIES OF TROUT.

   8.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   ALTERNATIVES 3, 4, 5, 6 AND THE SELECTED ALTERNATIVE MEET RISK-BASED AIR
   AND SOILS LEVELS FOR THE CAPPED PILES.  WHERE PILE CAPPING IS NOT
   FEASIBLE, RISK FROM INGESTION WILL BE CONTROLLED BY ENGINEERING
   CONTROLS.  THE RISK FROM INHALATION IS NOT EXPECTED TO EXCEED RISK-BASED
   AIR LEVELS FOR THE UNCAPPED PILES.

   IN GENERAL, THE GROUND WATER AT THE SITE IS NOT IMPACTED BY ANY LARGE
   POINT SOURCES OF CONTAMINATION.  THE RICH MINERALIZATION OF THE SITE
   CONTRIBUTES TO A NATURALLY ELEVATED LEVEL OF THE CONTAMINANTS OF CONCERN
   IN THE GROUND WATER.  THIS PHENOMENON HAS BEEN EXACERBATED BY THE
   HISTORIC MINING AND SUBSEQUENT ACCELERATION IN THE WEATHERING OF
   MINERALIZED ROCK.  HOWEVER, IT IS NOT POSSIBLE TO ACCURATELY DETERMINE
   CAUSE-EFFECT RELATIONSHIPS BECAUSE OF COMPLEX HYDROLOGIC AND GEOCHEMICAL
   PROCESSES, AND THE LARGE NUMBER AND DIFFERENT TYPES OF GROUND WATER
   AQUIFERS AT THE SITE.  CONSEQUENTLY, TREATMENT OF GROUND WATER TO
   MAXIMUM CONTAMINANT LEVELS, STATE GROUND WATER STANDARDS, OR
   HEALTH-BASED STANDARDS IS  CONSIDERED TO BE TECHNICALLY IMPRACTICABLE
   FROM AN ENGINEERING STANDPOINT.

   IMPLEMENTATION OF THE SELECTED ALTERNATIVE (AS WELL AS ALTERNATIVES
   5 & 6) WILL RESULT IN ATTAINMENT OF COLORADO STREAM STANDARDS FOR THE
   MAINSTEM OF CLEAR CREEK.  COLORADO STATE TABLE VALUE STANDARDS MAY NOT
   BE MEET ON THE MAINSTEM OF CLEAR CREEK BELOW THE WEST CLEAR CREEK
   CONFLUENCE.  EPA AND CDH WILL MONITOR THE EFFECTIVENESS OF THE SELECTED
   ALTERNATIVE AFTER IMPLEMENTATION TO DETERMINE IF STATE TABLE VALUE
   STANDARDS WILL BE MET IN THIS SECTION OF CLEAR CREEK.  IF STATE TABLE



   VALUE STANDARDS ARE NOT MET, EPA AND CDH WILL DETERMINE WHETHER IT IS
   POSSIBLE TO MEET STATE TABLE VALUE STANDARDS OR WILL SEEK TO DEVELOP A
   SITE SPECIFIC STATE STANDARD WHICH IS PROTECTIVE OF THE USES OF CLEAR CREEK.

   IMPLEMENTATION OF ALTERNATIVES 1-4 WILL NOT RESULT IN ATTAINMENT OF
   STREAM STANDARDS IN THE AREA OF THE ARGO TUNNEL.  ZINC STANDARDS FOR
   NORTH CLEAR CREEK WILL NOT BE ATTAINED THROUGH IMPLEMENTATION OF ANY OF
   THE ALTERNATIVES (I.E., TREATMENT OF THE IDENTIFIED POINT SOURCES).  THE
   REQUIREMENTS OF THE CLEAN WATER ACT FOR THE QUARTZ HILL, GREGORY
   INCLINE, AND NATIONAL TUNNEL WILL BE WAIVED ON AN INTERIM BASIS PENDING
   FURTHER EVALUATION OF CONTAMINANT LOADING TO NORTH CLEAR CREEK.

   8.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

   WITH REGARD TO MINE WASTE PILES, ALTERNATIVE 6 PROVIDES SLIGHTLY HIGHER
   RELIABILITY OF LONG-TERM RISK REDUCTION BECAUSE MOST MINE WASTE PILES
   WOULD BE CONSOLIDATED IN ONE PLACE.  ALTERNATIVES 3, 4, 5 AND THE
   SELECTED ALTERNATIVE PROVIDE MODERATE RELIABILITY IN REDUCING RISK.
   ALTERNATIVE 2 PROVIDES A LOWER DEGREE OF RELIABILITY OF RISK REDUCTION
   BECAUSE MINE WASTE PILE REGRADING AND FENCING ARE LESS EFFECTIVE THAN
   CAPPING IN REDUCING EROSION AND HUMAN EXPOSURE.  ALTERNATIVE 1 IS LEAST
   EFFECTIVE BECAUSE IT DOES NOT MANAGE OR REDUCE RISK.

   WITH REGARD TO TREATMENT OF SURFACE WATER, ALL ALTERNATIVES, EXCEPT NO
   ACTION, REQUIRE THE ONGOING OPERATION AND MAINTENANCE OF TREATMENT
   SYSTEMS.  THESE TREATMENT SYSTEMS WILL REMAIN EFFECTIVE AND PERMANENT,
   AS LONG AS THEY ARE PROPERLY OPERATED AND MAINTAINED.  THE USE OF
   PASSIVE TREATMENT SYSTEMS FOR MINE DRAINAGE IS AN EMERGING TECHNOLOGY
   AND, THEREFORE, CONSIDERED LESS RELIABLE THAN ACTIVE TREATMENT.  BECAUSE
   THE SELECTED ALTERNATIVE AND ALTERNATIVES 4 AND 6 INVOLVE THE USE OF
   ACTIVE TREATMENT AT ONE OR MORE DISCHARGES, THEY WOULD BE CONSIDERED
   SLIGHTLY MORE RELIABLE FOR TREATING THE MINE DISCHARGES THAN THE OTHER
   ALTERNATIVES.

   THE TREATMENT OF GROUND WATER IN THE ARGO TUNNEL AREA IS CONSIDERED
   MODERATELY RELIABLE IN REDUCING CONTAMINANT LOADING TO SURFACE WATER.
   SINCE THERE IS NO SINGLE DIRECT SOURCE OF CONTAMINATION, IT IS EXPECTED
   THAT CONTAMINATED GROUND WATER WILL CONTINUE TO BE PRESENT AT THE SITE
   FOR AN INDEFINITE PERIOD OF TIME.  AS WITH SURFACE WATER TREATMENT,
   GROUND WATER TREATMENT WILL REMAIN EFFECTIVE AND PERMANENT, AS LONG AS
   THE TREATMENT SYSTEM IS PROPERLY OPERATED AND MAINTAINED.

   PROVIDING AN ALTERNATIVE DRINKING WATER SUPPLY, WHERE REQUIRED, WILL BE
   EFFECTIVE IN REDUCING LONG-TERM RISK TO HUMAN HEALTH.  FUTURE GROUND
   WATER USERS AT THE SITE WILL BE RESPONSIBLE FOR TAKING APPROPRIATE
   MEASURES TO REDUCE THEIR RISKS IF REQUIRED.  THIS COMPONENT OF THE
   GROUND WATER REMEDY, FOR EACH ALTERNATIVE, IS CONSIDERED TO HAVE A
   MODERATE TO LOW RELIABILITY IN REDUCING FUTURE RISKS.

   8.4 REDUCTION OF TOXICITY, MOBILITY OR VOLUME THROUGH TREATMENT

   THE NO ACTION ALTERNATIVE DOES NOT IMPLEMENT ANY ACTION TO REDUCE THE
   TOXICITY, MOBILITY OR VOLUME OF CONTAMINANTS.

   WITH REGARD TO CONTAMINANTS IN MINE WASTE PILES, THE SELECTED
   ALTERNATIVE AND ALTERNATIVES 3-6 REDUCE THE MOBILITY OF CONTAMINANTS IN
   THE MINE WASTE PILES.  ALTERNATIVE 6 WOULD REDUCE POTENTIAL MOBILITY OF
   CONTAMINANTS IN MINE WASTE TO THE GREATEST EXTENT BECAUSE THE MAJORITY
   OF THE WASTE WOULD BE CONSOLIDATED IN ONE LINED DISPOSAL CELL.
   ALTERNATIVE 2 DOES NOT REDUCE THE MOBILITY OF CONTAMINANTS IN THE MINE
   WASTE PILES BECAUSE THE PILES ARE RECONTOURED BUT NOT CAPPED.

   WITH REGARD TO MINE TUNNEL DISCHARGES THE TREATMENT UNITS IMPLEMENTED



   UNDER THE SELECTED ALTERNATIVE AND ALTERNATIVES 2-6 ARE EFFECTIVE IN
   REDUCING THE TOXICITY OF THE MINE DISCHARGES.  THE MOBILITY OF THE
   CONTAMINANTS ARE ALSO REDUCED SINCE THEY ARE REMOVED FROM A LIQUID PHASE
   AND CONVERTED TO A SOLID PHASE.  THE PASSIVE AND ACTIVE TREATMENT
   SYSTEMS ARE ESSENTIALLY EQUAL IN THE AMOUNT OF CONTAMINATION TREATED,
   EXCEPT ACTIVE TREATMENT REMOVES APPROXIMATELY 50-90 PERCENT MORE
   MANGANESE THAN PASSIVE TREATMENT.  THEREFORE, THE SELECTED ALTERNATIVE
   AND ALTERNATIVES 4 AND 6 REMOVE MORE MANGANESE FROM THE DISCHARGES THAN
   THE OTHER ALTERNATIVES.  PASSIVE TREATMENT CAN BE REVERSIBLE IF THE PH
   DECREASES SIGNIFICANTLY.  ALTERNATIVES 2, 3 AND 5 RELY EXCLUSIVELY ON
   PASSIVE TREATMENT OF MINE DISCHARGES.  ACTIVE TREATMENT IS NOT
   REVERSIBLE.  ALTERNATIVES 5 AND 6 TREAT THE LARGEST VOLUMES OF WATER DUE
   TO THE ADDITION OF GROUND WATER TREATMENT IN THE AREA OF THE ARGO
   TUNNEL.  ALTERNATIVES 2 - 4 TREAT EQUAL VOLUMES OF WATER.  THE SELECTED
   ALTERNATIVE DOES NOT TREAT AS MANY TUNNEL DISCHARGES AS ALTERNATIVES
   2 - 4, BUT THE ADDITION OF GROUND WATER TREATMENT NEAR ARGO TUNNEL
   REDUCES THE DIFFERENCE IN THE TOTAL VOLUME OF WATER TREATED BETWEEN THE
   SELECTED ALTERNATIVE AND ALTERNATIVES 2 - 4.

   8.5 SHORT-TERM EFFECTIVENESS

   BECAUSE NO REMEDY IS IMPLEMENTED UNDER NO ACTION, THIS CRITERIA IS NOT
   APPLICABLE TO ALTERNATIVE 1.

   THERE IS LOW RISK TO THE COMMUNITY AND MODERATE RISK TO THE ENVIRONMENT
   DURING IMPLEMENTATION OF ALL THE ALTERNATIVES.  ALTERNATIVE 6 HAS A
   SLIGHTLY HIGHER RISK TO THE COMMUNITY AND ENVIRONMENT IN COMPARISON TO
   THE OTHER ALTERNATIVES DUE TO THE INCREASED CONSTRUCTION ACTIVITY, AND
   LONGER TIME FOR COMPLETION ASSOCIATED WITH EXCAVATION, TRANSPORTATION,
   AND CONSOLIDATION OF SELECT MINE WASTE PILES.

   DURING ALL CONSTRUCTION ACTIVITIES AT THE SITE ENGINEERING CONTROLS WILL
   BE IMPLEMENTED TO PREVENT CONTAMINATION OF SURFACE WATER AND TO MINIMIZE
   AIRBORNE DUST.

   8.6 IMPLEMENTABILITY

   THE NO ACTION ALTERNATIVE IS CONSIDERED EASY TO IMPLEMENT BECAUSE IT
   ONLY INVOLVES MONITORING REQUIREMENTS.

   THE EQUIPMENT, PERSONNEL, AND TECHNOLOGY REQUIREMENTS FOR INSTALLING
   PASSIVE TREATMENT SYSTEMS MAKE THEM MORE DIFFICULT TO IMPLEMENT IN
   COMPARISON TO ACTIVE TREATMENT SYSTEMS.  ADDITIONALLY, PASSIVE TREATMENT
   SYSTEMS REQUIRE LARGE AREAS OF FLAT LAND.  THIS MAKES PASSIVE TREATMENT
   MORE DIFFICULT TO IMPLEMENT THAN ACTIVE TREATMENT.  CONSEQUENTLY,
   ALTERNATIVES THAT RELY EXCLUSIVELY ON PASSIVE TREATMENT (ALTERNATIVES 2,
   3 AND 5) ARE CONSIDERED MORE DIFFICULT TO IMPLEMENT THAN THE SELECTED
   ALTERNATIVE AND ALTERNATIVES 4 AND 6.  ALTERNATIVES 4 AND 6 WOULD BE
   MORE DIFFICULT TO IMPLEMENT THAN THE SELECTED ALTERNATIVE BECAUSE THEY
   INVOLVE CONSTRUCTION OF FIVE PASSIVE SYSTEMS RATHER THAN ONE PASSIVE
   SYSTEM.

   THE ADDITION OF GROUND WATER TREATMENT UNDER THE SELECTED ALTERNATIVE
   AND ALTERNATIVES 5 AND 6 MAKE THESE ALTERNATIVES SLIGHTLY MORE DIFFICULT
   TO IMPLEMENT.

   8.7 COST

   COST INCLUDES CAPITAL CONSTRUCTION AND OPERATION AND MAINTENANCE COSTS.

   COST RANKS AS FOLLOWS FROM LOWEST TO HIGHEST:

   ALTERNATIVE                                      TOTAL PRESENT WORTH



   1   NO ACTION                                    $ 480,000

   SELECTED ALTERNATIVE                             $ 23,510,000
       CAPPING OF MINE WASTE PILES WITH PASSIVE
       TREATMENT AT BURLEIGH AND ACTIVE TREATMENT
       AT ARGO INCLUDING GROUND WATER

   2   INSTITUTIONAL CONTROLS/SLOPE STABILIZATION   $ 23,890,000
       OF MINE WASTE PILES WITH PASSIVE TREATMENT
       OF 8 MINE DISCHARGES

   3   CAPPING OF MINE WASTE PILES WITH PASSIVE     $ 24,080,000
       TREATMENT OF 8 MINE DISCHARGES

   5   CAPPING OF MINE WASTE PILES WITH PASSIVE     $ 28,630,000
       TREATMENT OF 8 MINE DISCHARGES AND GROUND
       WATER NEAR ARGO TUNNEL

   4   CAPPING OF MINE WASTE PILES WITH PASSIVE     $ 33,400,000
       TREATMENT OF 5 AND ACTIVE TREATMENT OF 3
       MINE DISCHARGES

   6   ON-SITE CONSOLIDATION OF MINE WASTE PILES    $ 50,820,000
       WITH PASSIVE TREATMENT OF 5 AND ACTIVE
       TREATMENT OF 3 MINE DISCHARGES AND GROUND
       WATER NEAR ARGO TUNNEL

   THESE COSTS ARE THE ESTIMATED THIRTY YEAR TOTAL PRESENT WORTH OF THE
   ALTERNATIVES INCLUDING DIRECT AND INDIRECT CAPITAL COSTS, MONITORING
   COSTS, AND ANNUAL OPERATION AND MAINTENANCE COSTS.  A NINE PERCENT
   ANNUAL DISCOUNT RATE WAS USED FOR CALCULATING TOTAL PRESENT WORTH.

   AS SHOWN IN TABLE 8-1 ON PAGE 48, ACTIVE TREATMENT INVOLVES
   SIGNIFICANTLY HIGHER ANNUAL OPERATION AND MAINTENANCE COSTS.  THEREFORE,
   THE SELECTED ALTERNATIVE AND ALTERNATIVES 4 AND 6 HAVE SIGNIFICANTLY
   HIGHER ANNUAL OPERATION AND MAINTENANCE COSTS.

   THE COST FOR PROVIDING AN ALTERNATE WATER SUPPLY HAS NOT BEEN INCLUDED
   IN THE ABOVE COSTS SUMMARY.  THE FULL EXTENT OF THE GROUND WATER
   CONTAMINATION HAS NOT BEEN DETERMINED AT THIS TIME, CONSEQUENTLY, A
   PRECISE ESTIMATE OF COST CAN NOT BE MADE.  FOR PLANNING PURPOSES, A VERY
   ROUGH ESTIMATE OF COST WAS PERFORMED BASED ON THE FOLLOWING ASSUMPTIONS:
   THERE ARE 4,367 WELLS WHICH WILL NEED TO BE SAMPLED.  SEVEN PERCENT OF
   THESE WELLS (312 WELLS) WILL BE ELIGIBLE FOR AN ALTERNATE WATER SUPPLY.
   THERE ARE FOUR PEOPLE USING EACH OF THE 312 WELLS AND EACH PERSON
   CONSUMES FOUR LITERS OF WATER EVERY DAY.  THE ALTERNATE WATER SUPPLY
   WILL BE BOTTLED WATER AT A AVERAGE COST OF $0.66 PER GALLON.  THE COSTS
   WHICH RESULT FROM THESE ASSUMPTIONS ARE AS FOLLOWS: ANNUAL COST
   $ 158,860; TOTAL PRESENT WORTH COST (30 YEAR) $ 2,057,075, WHICH
   INCLUDES A ONE TIME SAMPLING COST.  THESE COST ESTIMATES ARE CONSIDERED
   VERY CONSERVATIVE AND IT IS ANTICIPATED THAT THE ACTUAL COSTS WILL BE
   MUCH LOWER THAN THESE PROJECTIONS.

   8.8 COMMUNITY ACCEPTANCE

   MANY MEMBERS OF THE LOCAL COMMUNITY CONTINUE TO QUESTION WHETHER THE
   SITE SHOULD HAVE BEEN DESIGNATED A SUPERFUND SITE.  THEY ACKNOWLEDGE
   THAT THERE IS METALS CONTAMINATION AT THE SITE, BUT DO NOT FEEL THAT THE
   PROBLEMS ARE SEVERE ENOUGH TO WARRANT A SUPERFUND DESIGNATION.
   NEVERTHELESS, OVERALL THE LOCAL COMMUNITIES (GILPIN AND CLEAR CREEK
   COUNTIES) SUPPORT THE SELECTED ALTERNATIVE.  THE COMMUNITIES GENERALLY
   SUPPORT THE IDEA OF TAKING EFFECTIVE AND RELIABLE ACTION ON THE TUNNEL
   DISCHARGES THAT SIGNIFICANTLY IMPACT SURFACE WATER.  THEY DO NOT FULLY



   SUPPORT TREATING DISCHARGES THAT HAVE LITTLE TO NO IMPACT ON SURFACE
   WATER.  THE COMMUNITIES SUPPORT THE IDEA OF PROVIDING AN ALTERNATE
   DRINKING WATER SUPPLY WHERE NECESSARY AND WERE PLEASED THAT A PROACTIVE
   APPROACH IS BEING TAKEN TO CONTROL THIS EXPOSURE PATHWAY.  THE
   COMMUNITIES SUPPORT CAPPING OF MINE WASTE PILES AND LIKE THE IDEA OF
   ALLOWING TWO YEARS FOR PROPERTY OWNERS TO REMINE/REPROCESS THE MINE WASTE.

   DOWNSTREAM WATER USERS SUPPORT THE SELECTED ALTERNATIVE, BUT GENERALLY
   DO NOT FEEL IT GOES FAR ENOUGH.  THEY WOULD LIKE TO SEE TREATMENT AT ALL
   MINE DISCHARGES.  THEY FELT THAT THE REMEDY FOCUSED TOO NARROWLY ON
   PROTECTION OF AQUATIC LIFE, AND SHOULD ALSO AIM AT REDUCING THE TOTAL
   METALS LOAD IN ADDITION TO REDUCING CONCENTRATIONS.

   THE GENERAL ACCEPTANCE OF THE SELECTED ALTERNATIVE BY THE LOCAL
   COMMUNITY WAS IMPORTANT IN THE DECISION TO NOT MODIFY ANY OF THE KEY
   COMPONENTS OF THE REMEDY.  THE REQUEST BY DOWNSTREAM WATER USERS TO
   TREAT ALL MINE TUNNEL DISCHARGES, REGARDLESS OF THE EFFECT ON INSTREAM
   METALS CONCENTRATIONS, AND THE DATA WHICH WAS SUBMITTED  DISCUSSING
   METALS LOADING TO A DOWNSTREAM RESERVOIR (STANDLEY LAKE) WILL BE
   IMPORTANT FACTORS TO CONSIDER WHEN EVALUATING THE REMEDIAL ACTION
   OPTIONS FOR NORTH CLEAR CREEK.

   A DETAILED SUMMARY OF RESPONSES TO PUBLIC COMMENT IS PROVIDED AS
   APPENDIX C OF THIS DOCUMENT.

   8.9 STATE ACCEPTANCE

   STATE ACCEPTANCE TYPICALLY ASSESSES THE COMMENTS OF THE STATE ON EPA
   LEAD PROJECTS.  AS THE LEAD AGENCY THE STATE HAS PARTICIPATED FULLY IN
   THE REMEDY SELECTION PROCESS.  CDH AND EPA JOINTLY AGREE THAT THE
   SELECTED ALTERNATIVE IS THE MOST APPROPRIATE REMEDY FOR THE SITE.

   9.0 SELECTED CLEANUP ALTERNATIVE

   THE OBJECTIVES OF THE REMEDIAL ACTION ARE TO ELIMINATE OR REDUCE THE
   POTENTIAL FOR EXPOSURE OF PRESENT AND FUTURE POPULATIONS TO ELEVATED
   RISK FACTORS BASED ON CONTAMINANTS WHICH ARE IN EXCESS OF APPLICABLE OR
   RELEVANT AND APPROPRIATE REQUIREMENTS, OR WHICH POSE UNACCEPTABLE RISK
   USING THE ONE IN TEN THOUSAND TO ONE IN A MILLION RISK RANGE SPECIFIED
   IN THE NATIONAL CONTINGENCY PLAN.  AN ADDITIONAL OBJECTIVE IS TO PROVIDE
   PROTECTION OF AQUATIC LIFE IN THE SURFACE WATERS AT THE SITE.

   SPECIFICALLY, THE OBJECTIVES OF THE SELECTED ALTERNATIVE INCLUDE:

            *    PREVENTING INCIDENTAL INGESTION OF MINE WASTE POSING AN
                 EXCESS RISK OF 1 CANCER INCIDENCE PER 100,000 PEOPLE OR
                 GREATER, AND PREVENTING INCIDENTAL INGESTION OF MINE WASTE
                 CONTAINING MORE THAN 500 MILLIGRAMS/KILOGRAM OF LEAD;

            *    REDUCING THE EXCESS CANCER RISK DUE TO INHALATION OF DUST
                 CONTAINING HEAVY METALS;

            *    PREVENTING INGESTION OF GROUND WATER HAVING CONTAMINANT
                 CONCENTRATIONS IN EXCESS OF PRIMARY DRINKING WATER

                 STANDARDS, OR EXCEED HEALTH-BASED LEVELS FOR CONTAMINANTS
                 WHICH HAVE NO PRIMARY DRINKING WATER STANDARDS FOR THE
                 CONTAMINANTS OF CONCERN AT THE SITE.

            *    PREVENTING COLLAPSE OF UNSTABLE MINE WASTE PILES THROUGH
                 SLOPE STABILIZATION.

            *    REDUCING EROSION FROM MINE WASTE PILES TO THE POINT WHERE



                 STREAM STANDARDS ARE NOT EXCEEDED BY STORM WATER RUNOFF
                 FROM THE MINE WASTE PILE.

            *    REDUCING CONTAMINANT LOADING FROM THE MINE DRAINAGE
                 TUNNELS, FOR THE CONTAMINANTS OF CONCERN AT THE SITE, TO
                 LEVELS WHICH WILL ALLOW STATE STREAM STANDARDS, AND STATE
                 TABLE VALUE STANDARDS (WHERE THEY HAVE BEEN DETERMINED TO
                 BE RELEVANT AND APPROPRIATE) TO BE MET.

   SECTION 10.0 OF THIS DOCUMENT, ENTITLED "STATUTORY DETERMINATION",
   PROVIDES A DISCUSSION OF HOW THE SELECTED ALTERNATIVE ACHIEVES THESE
   OBJECTIVES.  PRIOR TO THIS DISCUSSION, A BRIEF SUMMARY OF THE PROCESS
   THAT WAS USED TO CHOOSE THE SELECTED CLEANUP ALTERNATIVE IS PROVIDED.

   IN SELECTING THE PREFERRED CLEANUP ALTERNATIVE FOR THE SITE THE FIRST
   STEP WAS TO ELIMINATE THOSE ALTERNATIVES WHICH WERE LEAST EFFECTIVE IN
   PROTECTING HUMAN HEALTH AND THE ENVIRONMENT, AND DID NOT ACHIEVE LEGALLY
   APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.  USING THIS
   CRITERIA, THE FOLLOWING CLEANUP ALTERNATIVES WERE ELIMINATED FROM
   FURTHER CONSIDERATION:

   ALTERNATIVE 1 "NO ACTION" WAS ELIMINATED AS A SITE WIDE REMEDY BECAUSE
   IT DOES NOT PROVIDE ADEQUATE PROTECTION OF HUMAN HEALTH AND AQUATIC
   LIFE, AND IT DOES NOT ACHIEVE LEGALLY APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS.

   ALTERNATIVE 2 "INSTITUTIONAL CONTROL AND SLOPE STABILIZATION, AND
   PASSIVE TREATMENT OF THE EIGHT MINE DISCHARGES" WAS ELIMINATED FROM
   FURTHER CONSIDERATION BECAUSE IT WOULD NOT REDUCE THE INGESTION AND
   INHALATION RISKS TO HUMAN HEALTH, AND IT WOULD NOT REDUCE ENVIRONMENTAL
   RISKS POSED BY EROSION OF MINE WASTE PILES TO THE SAME DEGREE AS THE
   OTHER ALTERNATIVES.

   ALTERNATIVE 3 "CAPPING OF MINE WASTE PILES AND PASSIVE TREATMENT OF THE
   EIGHT TUNNEL DISCHARGES"; AND ALTERNATIVE 4 "CAPPING OF MINE WASTE
   PILES, ACTIVE TREATMENT OF THE OTHER FIVE TUNNEL DISCHARGES" WERE
   ELIMINATED FROM FURTHER CONSIDERATION BECAUSE THEY DO NOT ALLOW COLORADO
   STREAM STANDARDS TO BE MET BELOW ARGO TUNNEL.  IN ADDITION, ALTERNATIVES
   3 AND 4 DO NOT PROTECT AQUATIC LIFE (ONLY ONE SPECIES PROTECTED BELOW
   ARGO TUNNEL) TO THE SAME EXTENT AS ALTERNATIVE 5 AND THE SELECTED ALTERNATIVE.

   ALTERNATIVE 5 "CAPPING OF MINE WASTE PILES AND PASSIVE TREATMENT OF THE
   EIGHT TUNNEL DISCHARGES INCLUDING GROUND WATER IN THE ARGO TUNNEL AREA"
   PROVIDES A HIGH DEGREE OF HUMAN HEALTH AND ENVIRONMENTAL PROTECTION.
   THIS ALTERNATIVE MEETS LEGALLY APPLICABLE REQUIREMENTS ON CLEAR CREEK
   AND IS PROTECTIVE OF TWO SPECIES OF TROUT BELOW ARGO TUNNEL.  THIS
   ALTERNATIVE WAS ELIMINATED FROM FURTHER CONSIDERATION BECAUSE A
   PROTECTIVE, BUT MORE COST EFFECTIVE, ALTERNATIVE WAS DEVELOPED.

   ALTERNATIVE 6 "ON-SITE CONSOLIDATION OF MINE WASTE PILES; ACTIVE
   TREATMENT OF THE ARGO TUNNEL AND ARGO AREA GROUND WATER AND NATIONAL AND
   GREGORY INCLINE, AND PASSIVE TREATMENT OF THE OTHER FIVE MINE
   DISCHARGES" WAS ELIMINATED FROM FURTHER CONSIDERATION FOR THE FOLLOWING
   REASONS:

   ON-SITE CONSOLIDATION OF THE MINE WASTE WOULD TAKE THREE TO FIVE TIMES
   LONGER TO IMPLEMENT IN COMPARISON TO THE OTHER ALTERNATIVES, AND  THE
   COST OF CONSOLIDATION THE TAILINGS IS AT LEAST FOUR TIMES MORE THAN THE
   OTHER ALTERNATIVES.

   THIS ADDITIONAL COST IS NOT JUSTIFIED BECAUSE SIGNIFICANT ADDITIONAL
   PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT IS NOT PROVIDED BY THIS
   ALTERNATIVE.  ALSO, THE SHORT-TERM RISKS ARE GREATEST UNDER ALTERNATIVE



   6, DUE TO THE LONGER IMPLEMENTATION TIME.  IF IT IS SHOWN THAT SOME
   CONSOLIDATION OF WASTE PILES CAN BE DONE MORE COST EFFECTIVELY OR MORE
   QUICKLY THAN ASSUMED, THEN CONSOLIDATION WOULD BE CONSIDERED FOR
   IMPLEMENTATION UNDER THE SELECTED ALTERNATIVE.

   THE SELECTED ALTERNATIVE, AS DESCRIBED IN SECTION 7.0, WAS DEVELOPED BY
   IDENTIFYING AND RETAINING THE CRITICAL COMPONENTS OF ALTERNATIVES 5 AND
   6, AND ELIMINATING THE COMPONENTS WHICH DO NOT PROVIDE SIGNIFICANT
   ADDITIONAL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT.  THE GOAL FOR
   DEVELOPING THE SELECTED ALTERNATIVE WAS TO SELECT A REMEDY THAT WOULD
   PROVIDE THE SAME LEVEL OF PROTECTION AS ALTERNATIVES 5 AND 6, BUT IF
   POSSIBLE, AT A LOWER COST.  WITH REGARD TO PROTECTION OF HUMAN HEALTH,
   IT WAS DETERMINED THAT ALL COMPONENTS OF ALTERNATIVES 5 AND 6 WERE
   NECESSARY TO REDUCE HEALTH RISKS AT THE SITE.  IN THE CASE OF
   ENVIRONMENTAL PROTECTION, IT WAS DETERMINED THAT SEVERAL ENVIRONMENTAL
   COMPONENTS OF ALTERNATIVES 5 AND 6 COULD BE ELIMINATED WITHOUT REDUCING
   THE EFFECTIVENESS OF THE CLEANUP PLAN.

   SPECIFICALLY, WITH THE USE OF COMPUTER MODELING (SEE APPENDIX A), IT WAS
   SHOWN THAT THE CONTAMINANT LOADING FROM THE MCCLELLAND, ROCKFORD AND BIG
   FIVE TUNNELS DO NOT POSE UNACCEPTABLE RISKS TO AQUATIC LIFE IN THE
   MAINSTEM OF CLEAR CREEK, AND THAT THESE DISCHARGES DO NOT IMPAIR
   ACHIEVEMENT OF THE WATER QUALITY STANDARDS IN CLEAR CREEK.  THE MODELING
   RESULTS INDICATE THAT THE CONTAMINANT LOADING FROM THESE DISCHARGES IS
   SMALL ENOUGH THAT TREATMENT OF THE DISCHARGES DOES NOT PROVIDE
   ADDITIONAL PROTECTION OF AQUATIC LIFE (BASED ON CURRENT METALS LOADING
   RATES IN THE BASIN).  THEREFORE, NO ACTION WILL BE TAKEN ON THESE THREE
   DISCHARGES AT THIS TIME.

   AS PREVIOUSLY MENTIONED, THE INTERIM WAIVER OF APPLICABLE OR RELEVANT
   AND APPROPRIATE REQUIREMENTS WILL BE INVOKED FOR THE BIG FIVE DISCHARGE.
   THE BIG FIVE DISCHARGE IS CURRENTLY DESIGNATED A PRIORITY DISCHARGE
   UNDER SECTION 304(L) OF THE CLEAN WATER ACT.  THIS DESIGNATION WAS MADE
   BECAUSE THE BIG FIVE WAS ORIGINALLY IDENTIFIED AS A DISCHARGE WHICH WAS
   IMPAIRING THE ATTAINMENT OF THE WATER QUALITY STANDARDS FOR CLEAR CREEK.
   THE RESULTS OF THE PHASE II/OPERABLE UNIT #3 REMEDIAL INVESTIGATION AND
   FEASIBILITY STUDY INDICATE THAT THE SECTION 304(L) DESIGNATION NEEDS TO
   BE REEVALUATED BY THE EPA AND STATE OF COLORADO WATER QUALITY PROGRAMS.
   THE INTERIM WAIVER WILL BE UTILIZED TO ALLOW TIME FOR THIS REEVALUATION,
   AND ALLOW TIME FOR THE DEVELOPMENT OF A WASTELOAD ALLOCATION FOR THE
   ARGO TUNNEL INDIVIDUAL CONTROL STRATEGY WHICH MAY INCLUDE OTHER NEARBY
   POINT SOURCES SUCH AS THE BIG FIVE TUNNEL.  IF IT IS DETERMINED THAT THE
   BIG FIVE DISCHARGE CAN BE REMOVED FROM THE SECTION 304(L) PRIORITY LIST,
   THEN NO ACTION WILL BE TAKEN ON THIS DISCHARGE UNDER THE SUPERFUND PROGRAM.

   ON NORTH CLEAR CREEK THE RESULTS OF THE COMPUTER MODELING INDICATE THAT,
   BASED ON EXISTING INFORMATION, TREATMENT OF THE GREGORY INCLINE,
   NATIONAL AND QUARTZ HILL TUNNEL DISCHARGES DOES NOT REDUCE CONTAMINANT
   LOADING TO A POINT WHERE AQUATIC LIFE WOULD BE PROTECTED.  CONSEQUENTLY,
   AT THIS TIME THE OVERALL EFFECTIVENESS OF TREATING THESE DISCHARGES IS
   QUESTIONABLE, AND TREATMENT DOES NOT ATTAIN A LEVEL OF BENEFIT WHICH IS
   PROPORTIONAL TO THE COST OF TREATMENT.  THEREFORE, TREATMENT OF THESE
   THREE DISCHARGES WILL NOT BE IMPLEMENTED UNDER THIS RECORD OF DECISION.
   THE EPA, IN CONJUNCTION WITH CDH, WILL CONTINUE TO EVALUATE THESE THREE
   DISCHARGES UNDER A NEW OPERABLE UNIT IN ORDER TO DEVELOP A CLEANUP PLAN
   WHICH WILL MEET LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS AND PROVIDE A BALANCE BETWEEN THE COST OF TREATMENT AND THE
   BENEFIT DERIVED.

   THE DECISION TO TAKE LIMITED ACTION ON THE NORTH CLEAR CREEK DISCHARGES
   WAS MADE FOR TWO REASONS.  FIRST, PIPING THESE DISCHARGES AWAY FROM TOWN
   WOULD REDUCE THE POTENTIAL FOR DIRECT HUMAN EXPOSURE TO THE DISCHARGES.
   SECOND, COLLECTING THESE DISCHARGES WOULD MINIMIZE THE POTENTIAL FOR



   IMPACTING FUTURE LAND DEVELOPMENT ASSOCIATED WITH THE LEGALIZATION OF
   GAMING IN THE BLACK HAWK/CENTRAL CITY AREA.  AN ADDITIONAL BENEFIT OF
   COLLECTING THESE DISCHARGES IS THAT IT WILL ALLOW FOR A BETTER
   UNDERSTANDING OF THE POSSIBLE SOURCES OF NON-POINT METALS LOADINGS IN
   THE BLACK HAWK AREA.

   THE SELECTED ALTERNATIVE SELECTS ACTIVE VERSUS PASSIVE TREATMENT AT THE
   ARGO AREA FOR SEVERAL REASONS.  FIRST, DUE TO THE LARGE VOLUME OF
   CONTAMINATED WATER IN THIS AREA THE PASSIVE TREATMENT OPTION DID NOT
   PROVIDE AS HIGH A LEVEL OF RELIABILITY AS DESIRED.  SECOND, BASED ON
   EXISTING INFORMATION, IF A PASSIVE TREATMENT SYSTEM WERE INSTALLED, IT
   WOULD REQUIRE A VERY LARGE AREA OF PRIME LAND (APPROXIMATELY 7 ACRES)
   AND MAY CONFLICT WITH LOCAL LAND USE.

   IT WAS DETERMINED THAT NO ACTION WOULD BE TAKEN TO CONTROL MINE TUNNEL
   SURGE EVENTS.  SINCE THE FREQUENCY, DURATION, MAGNITUDE AND EFFECT OF
   THESE EVENTS HAVE NOT BEEN SHOWN TO POSE UNACCEPTABLE RISKS TO HUMAN
   HEALTH OR THE ENVIRONMENT, THERE IS NOT ADEQUATE JUSTIFICATION AT THIS
   TIME TO SUPPORT IMPLEMENTATION OF SURGE CONTROL PLUGS AT THE FOURTEEN
   HIGH SURGE POTENTIAL TUNNELS.  IF A SURGE EVENT WERE TO OCCUR, AND IF IT
   RESULTED IN EXCEEDANCE OF DRINKING WATER STANDARDS IN CLEAR CREEK,
   POTENTIAL DOWNSTREAM WATER USERS CAN BE NOTIFIED TO TAKE APPROPRIATE
   ACTION TO ENSURE THAT THE WATER IS NOT USED OR, IF NECESSARY, IS TREATED
   TO DRINKING WATER STANDARDS.  IT SHOULD BE POINTED OUT THAT THE
   POTENTIAL FOR INCREASED FLOW FROM MINE TUNNELS WILL BE CONSIDERED WHEN
   DESIGNING THE TREATMENT UNITS FOR THE ARGO AND BURLEIGH DISCHARGES UNDER
   THE SELECTED ALTERNATIVE.

   10.0 STATUTORY DETERMINATIONS

   REMEDIAL ACTIONS SELECTED AT SUPERFUND SITES MUST BE PROTECTIVE OF HUMAN
   HEALTH AND THE ENVIRONMENT.  THE COMPREHENSIVE ENVIRONMENTAL RESPONSE,
   COMPENSATION, AND LIABILITY ACT ALSO REQUIRES THAT THE SELECTED REMEDY
   FOR THE SITE COMPLY WITH LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE
   REQUIREMENTS ESTABLISHED UNDER STATE AND FEDERAL LAWS, OR JUSTIFY A
   WAIVER OF THE REQUIREMENT.  THE SELECTED REMEDY MUST BE COST EFFECTIVE
   AND UTILIZE PERMANENT TREATMENT TECHNOLOGIES OR RESOURCE RECOVERY
   TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE.  THE ACT ALSO CONTAINS A
   PREFERENCE FOR REMEDIES WHICH INCLUDE TREATMENT AS A PRINCIPAL ELEMENT.
   THE FOLLOWING SECTIONS DISCUSS HOW THE SELECTED REMEDY MEETS THESE
   REQUIREMENTS.

   THE SELECTED REMEDY MEETS THE STATUTORY REQUIREMENTS OF SECTION 121 OF
   THE COMPREHENSIVE ENVIRONMENTAL RESPONSE, COMPENSATION, AND LIABILITY ACT.

   10.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

   THE SELECTED REMEDY FOR THE SITE PROTECTS HUMAN HEALTH AND THE
   ENVIRONMENT THROUGH THE FOLLOWING ENGINEERING CONTROLS:

            *    CAPPING OF MINE WASTE PILES WHERE FEASIBLE, AND ACCESS
                 RESTRICTIONS AT ACTIVE MILL SITES OR WHERE CAPPING IS NOT
                 FEASIBLE.  THIS WILL PREVENT HUMAN EXPOSURE TO MINE WASTE
                 PILES WHICH PRESENT AN EXCESS CARCINOGENIC RISK OF MORE
                 THAN 1 CANCER INCIDENCE PER 100,000 PERSONS (THIS EQUATES
                 TO AN ARSENIC CONCENTRATION OF 130 MILLIGRAMS/KILOGRAM OR
                 GREATER), AND WILL PREVENT HUMAN EXPOSURE TO MINE WASTE
                 PILES WITH CONCENTRATION OF LEAD AT 500
                 MILLIGRAMS/KILOGRAM OR GREATER.  WHERE CAPPING IS NOT
                 FEASIBLE RUNOFF BARRIERS WILL BE PROVIDED TO REDUCE THE
                 AMOUNT OF EROSION ENTERING SURFACE WATER FROM THE MINE
                 WASTE PILE.



                 THE CARCINOGENIC RISK LEVEL AT THE SITE IS DUE TO THE
                 PRESENCE OF ARSENIC IN THE MINE WASTE PILES.  THE
                 BACKGROUND CONCENTRATION OF ARSENIC AT THE SITE REPRESENTS
                 AN EXCESS CARCINOGENIC RISK OF ONE PERSON IN ONE MILLION.
                 THE POTENTIAL EXCESS CARCINOGENIC RISK LEVEL OF ONE CANCER
                 INCIDENCE PER 100,000 PEOPLE WAS SELECTED TO ENSURE THAT
                 THE CONCENTRATION OF ARSENIC AT THIS RISK LEVEL WAS
                 CLEARLY DISTINGUISHABLE FROM BACKGROUND CONCENTRATIONS.
                 IN ADDITION, THE ONE EXCESS CANCER INCIDENCE PER 100,000
                 PEOPLE RISK LEVEL REPRESENTS THE STATUTORY MEDIAN RISK
                 VALUE THAT SUPERFUND CLEANUPS SHOULD ACHIEVE.

                 THE DECISION TO TAKE REMEDIAL ACTION ON MINE WASTE PILES
                 WITH CONCENTRATIONS OF LEAD AT 500 MILLIGRAMS/KILOGRAM OR
                 GREATER WAS MADE BASED ON BOTH THE USE OF THE INTEGRATED
                 UPTAKE/BIOKINETIC MODEL WHICH ESTIMATES BLOOD LEAD LEVELS
                 IN CHILDREN UNDER VARIOUS EXPOSURE SITUATIONS, AND EPA
                 GUIDANCE (OFFICE OF SOLID WASTE AND EMERGENCY RESPONSE
                 DIRECTIVE 9355.4-02) WHICH RECOMMENDS LEVELS OF
                 500 - 1000 MILLIGRAMS/KILOGRAM (SEE LEAD DISCUSSION IN
                 SECTION 6.0 FOR MORE DETAIL).

            *    PROVIDING AN ALTERNATE DRINKING WATER SUPPLY FOR WATER
                 WELLS WHEN CONCENTRATIONS OF THE CONTAMINANTS OF CONCERN
                 EXCEED PRIMARY MAXIMUM CONTAMINANT LEVELS, AND WHEN
                 CONCENTRATIONS EXCEED HEALTH-BASED STANDARDS FOR
                 CONTAMINANTS WITH NO PRIMARY STANDARDS, WILL REDUCE RISKS
                 TO HUMAN HEALTH.  WATER WELLS DRILLED MORE THAN TWO YEARS
                 AFTER THE SIGNING OF THIS RECORD OF DECISION WILL NOT BE
                 ELIGIBLE FOR AN ALTERNATE DRINKING WATER SUPPLY.
                 POTENTIAL RISKS TO FUTURE USERS OF GROUND WATER WILL BE
                 CONTROLLED THROUGH PUBLIC EDUCATION.  FUTURE GROUND WATER
                 USERS WILL BE INFORMED OF THE POTENTIAL FOR ENCOUNTERING
                 CONTAMINATED GROUND WATER AND THE OPTIONS AVAILABLE TO
                 REDUCE THEIR RISKS SHOULD CONTAMINATED GROUND WATER BE
                 ENCOUNTERED.  FUTURE GROUND WATER USERS WILL BE
                 FINANCIALLY RESPONSIBLE FOR THE COSTS OF TESTING AND ANY
                 REMEDIAL ACTION WHICH THEY MAY DECIDE IS NECESSARY.

            *    THE AIR QUALITY INVESTIGATION IN THE CENTRAL CITY AREA
                 SHOWED THAT THE POTENTIAL RISK OF INHALATION OF DUST
                 CONTAINING HEAVY METALS COULD NOT BE ATTRIBUTED TO ANY
                 INDIVIDUAL OR GROUP OF MINE WASTE PILES.  CONSEQUENTLY,
                 THE AMOUNT OF RISK REDUCTION CAN NOT BE QUANTITATIVELY
                 DETERMINED.  SINCE THE SELECTED CLEANUP ALTERNATIVE
                 INVOLVES CAPPING OF MINE WASTE PILES WHERE POSSIBLE, THE
                 INHALATION RISK AT EACH OF THE CAPPED PILES WILL BE
                 ELIMINATED AND THE OVERALL RISK REDUCED. FURTHERMORE, THE
                 REASONABLE MAXIMUM POTENTIAL EXCESS CARCINOGENIC RISK
                 ESTIMATE OF 9 CANCER INCIDENCES PER 100,000 PEOPLE FOR THE
                 AIR EXPOSURE PATHWAY IS CURRENTLY WITHIN THE RISK RANGE
                 WHICH SHOULD BE ATTAINED BY SUPERFUND CLEANUPS.

   THE SELECTED REMEDY FOR THE SITE PROTECTS HUMAN HEALTH AND THE
   ENVIRONMENT THROUGH TREATMENT OF THE FOLLOWING SURFACE WATER DISCHARGES:

            *    THE ENVIRONMENTAL RISKS ASSOCIATED WITH CONTAMINATED
                 SURFACE WATER AT THE SITE WILL BE CONTROLLED THROUGH
                 TREATMENT OF THE MINE DRAINAGE TUNNELS, AND TREATMENT OF
                 THE CONTAMINATED GROUND WATER NEAR THE ARGO TUNNEL.
                 TREATMENT OF THE BURLEIGH AND ARGO TUNNEL DISCHARGES, AND
                 CONTAMINATED GROUND WATER IN THE ARGO TUNNEL AREA, WILL
                 REDUCE CONTAMINANT LOADING TO SURFACE WATER TO A LEVEL



                 WHICH WILL ALLOW COLORADO STATE STREAM STANDARDS TO BE
                 MET.  ALSO, AS DISCUSSED IN THE COMPARATIVE ANALYSIS
                 SECTION, THE TREATMENT OF THESE SOURCES OF CONTAMINATION
                 WILL ALLOW FOR ADDITIONAL PROTECTION OF BROWN, BROOK AND
                 RAINBOW TROUT.  THE REDUCTION OF CONTAMINANT LOADING FROM
                 WOODS CREEK WILL BE ACHIEVED UNDER ACTIVE NATIONAL
                 POLLUTANT DISCHARGE ELIMINATION SYSTEM DISCHARGE PERMITS.
                 THIS REDUCTION IN CONTAMINANT LOADING IS EXPECTED TO
                 PROVIDE PROTECTION OF BROOK, BROWN AND RAINBOW TROUT IN
                 WEST CLEAR CREEK.

                 THE SELECTED ALTERNATIVE MAY NOT ACHIEVE COLORADO
                 STATE TABLE VALUE STANDARDS ON CLEAR CREEK BELOW THE
                 WEST CLEAR CREEK CONFLUENCE.  EPA AND CDH WILL MONITOR
                 THE EFFECTIVENESS OF THE REMEDY AFTER IT IS
                 IMPLEMENTED TO DETERMINE IF STATE TABLE VALUE
                 STANDARDS ARE ACHIEVED.  IF THEY ARE NOT ACHIEVED, AN
                 EVALUATION WILL BE MADE TO DETERMINE IF ADDITIONAL
                 CLEANUP IS REQUIRED, OR, IT MAY BE DETERMINED THAT A
                 SITE-SPECIFIC STATE STREAM STANDARD CAN BE ESTABLISHED
                 WHICH IS PROTECTIVE OF THE USES OF CLEAR CREEK.

                 THE REDUCTION IN POINT SOURCE CONTAMINANT LOADING AND
                 THE REDUCTION IN EROSION FROM MINE WASTE PILES WILL
                 REDUCE THE AMOUNT OF CONTAMINATED SEDIMENT IN THE
                 SURFACE WATERS AT THE SITE.  BECAUSE THE RISKS TO
                 AQUATIC LIFE FROM THIS EXPOSURE PATHWAY ARE RELATIVELY
                 SMALL, IT IS ANTICIPATED THAT THE SELECTED ALTERNATIVE
                 WILL EFFECTIVELY REDUCE THIS RISK.

   POTENTIAL ENVIRONMENTAL RISKS POSED BY THE GREGORY INCLINE, NATIONAL,
   AND QUARTZ HILL TUNNELS WILL NOT BE COMPLETELY ADDRESSED UNDER THIS
   RECORD OF DECISION.  THE INTERIM REMEDY WAVIER OF LEGALLY APPLICABLE OR
   RELEVANT AND APPROPRIATE REQUIREMENTS WILL BE USED TO DEFER A FINAL
   DECISION ON THESE DISCHARGES.  THE INTERIM REMEDY WAIVER WILL ALSO BE
   USED FOR THE BIG FIVE TUNNEL DISCHARGE.  THESE POINTS ARE DISCUSSED IN
   DETAIL IN SECTION 10.2.

   DURING IMPLEMENTATION OF THE SELECTED REMEDY APPROPRIATE ENGINEERING
   CONTROLS WILL BE USED TO CONTROL DUST GENERATION, SEDIMENT LOADING TO
   SURFACE WATER, AND OTHER RISKS WHICH WILL BE PRESENT DURING
   IMPLEMENTATION OF THE SELECTED REMEDY.  THEREFORE, NO UNACCEPTABLE
   SHORT-TERM RISKS WILL RESULT FROM IMPLEMENTATION OF THE SELECTED REMEDY.

   10.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

   THE SELECTED REMEDY WILL ATTAIN LEGALLY APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS (ARARS) FOR THE EXPOSURE PATHWAYS WHICH ARE
   ADDRESSED BY THE SELECTED REMEDY.

   THE LIMITED ACTION OF COLLECTING THE GREGORY INCLINE, NATIONAL, AND
   QUARTZ HILL TUNNELS IS NOT CONSIDERED THE FINAL ACTION FOR THESE
   DISCHARGES.  THIS LIMITED ACTION IS CONSIDERED TO BE AN INTERIM MEASURE
   AND WILL BECOME PART OF A TOTAL REMEDIAL ACTION WHICH WILL ATTAIN
   LEGALLY APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS.  THE
   INTERIM WAIVER OF REQUIREMENTS IS BEING USED BECAUSE, BASED ON EXISTING
   INFORMATION, THE TREATMENT OF THESE THREE DISCHARGES DOES NOT REDUCE
   CONTAMINANT LOADING TO A POINT WHERE AQUATIC LIFE WOULD BE PROTECTED.
   CONSEQUENTLY, AT THIS TIME THE OVERALL EFFECTIVENESS OF TREATING THESE
   DISCHARGES IS QUESTIONABLE, AND TREATMENT DOES NOT ATTAIN A LEVEL OF
   BENEFIT WHICH IS PROPORTIONAL TO THE COST.  EPA, IN CONJUNCTION WITH
   CDH, WILL CONTINUE TO EVALUATE THESE THREE DISCHARGES UNDER A NEW
   OPERABLE UNIT IN ORDER TO DEVELOP A CLEANUP PLAN WHICH WILL MET LEGALLY



   APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS AND PROVIDE A
   BALANCE BETWEEN THE COST OF TREATMENT AND THE BENEFIT DERIVED.  A RECORD
   OF DECISION FOR THE NEW OPERABLE UNIT IS EXPECTED WITHIN THREE YEARS
   FROM THE SIGNING OF THIS RECORD OF DECISION.

   THE INTERIM REMEDY WAIVER WILL BE USED FOR THE BIG FIVE TUNNEL DISCHARGE
   TO ALLOW TIME FOR A REEVALUATION OF ITS DESIGNATION AS A PRIORITY
   DISCHARGE UNDER SECTION 304(L) OF THE CLEAN WATER ACT.  IF IT IS
   DETERMINED THAT THE BIG FIVE DISCHARGE CAN BE REMOVED FROM THE SECTION
   304(L) LIST, THEN NO ACTION WILL BE TAKEN UNDER THE SUPERFUND PROGRAM.

   THE FOLLOWING SUMMARIZES THE PRIMARY LEGALLY APPLICABLE OR RELEVANT AND
   APPROPRIATE REQUIREMENTS FOR THE SITE, AND HOW THE SELECTED REMEDY WILL
   ATTAIN THE REQUIREMENTS.  APPENDIX B IDENTIFIES THE LEGALLY APPLICABLE
   OR RELEVANT AND APPROPRIATE REQUIREMENTS FOR THE SITE IN DETAIL.

   10.2.1 CONTAMINANT-SPECIFIC REQUIREMENTS

   THE SAFE DRINKING WATER ACT, 40 CFR PART 141, COLORADO PRIMARY DRINKING
   WATER REGULATIONS, 5 CCR 1003-1, ARE CONSIDERED RELEVANT AND APPROPRIATE
   FOR GROUND WATER AT THE SITE.  THE ACT AND REGULATIONS ESTABLISH MAXIMUM
   CONTAMINANT LEVELS FOR SOME OF THE CONTAMINANTS OF CONCERN AT THE SITE.
   THE SELECTED REMEDY DOES NOT SEEK TO RESTORE GROUND WATER AT THE SITE TO
   MAXIMUM CONTAMINANT LEVELS BECAUSE IT IS NOT TECHNICALLY FEASIBLE TO
   CONTROL THE SOURCES OF HEAVY METALS CONTAMINATION AT THE SITE, AND IT IS
   TECHNOLOGICALLY IMPRACTICABLE FROM AN ENGINEERING STANDPOINT TO TREAT
   FRACTURED BEDROCK AQUIFERS AND THE NUMEROUS DISCRETE ALLUVIAL AQUIFERS
   WITHIN THE 400 SQUARE MILE STUDY AREA.  THE SELECTED REMEDY WILL ATTAIN
   THESE REQUIREMENTS BY PROVIDING AN ALTERNATIVE DRINKING WATER SUPPLY
   WHICH MEETS MAXIMUM CONTAMINANT LEVELS, WHERE REQUIRED.

   THE FEDERAL SOLID WASTE DISPOSAL ACT, SUBTITLE C, SETS REQUIREMENTS FOR
   IDENTIFICATION OF HAZARDOUS WASTES AND IS CONSIDERED RELEVANT AND
   APPROPRIATE FOR THE MINE WASTE AT THE SITE IF THE WASTE IS DETERMINED TO
   BE CHARACTERISTIC FOR METALS.  THE ACT WOULD BE CONSIDERED LEGALLY
   APPLICABLE FOR ANY NEW NON-EXEMPT HAZARDOUS WASTE WHICH MAY BE GENERATED
   AT THE SITE.  THE SELECTED REMEDY WILL ATTAIN THESE REQUIREMENTS IF
   HAZARDOUS WASTE IS GENERATED OR ENCOUNTERED.

   CONTAMINANT SPECIFIC ARARS FOR SURFACE WATER AT THE SITE INCLUDE THE
   FEDERAL CLEAN WATER ACT, THE COLORADO WATER QUALITY CONTROL ACT,
   COLORADO BASIC STANDARDS AND METHODOLOGIES FOR SURFACE WATER, COLORADO
   CLASSIFICATIONS AND NUMERIC STANDARDS, SOUTH PLATTE RIVER BASIN, ET AL.
   THE SECTIONS OF THESE ARARS THAT DEFINE EFFLUENT LIMITATIONS ARE
   CONSIDERED LEGALLY APPLICABLE.  THE USE OF COLORADO STATE TABLE VALUE
   STANDARDS TO ESTABLISH LEVELS OF CLEANUP/EFFLUENT LIMITATIONS ARE
   CONSIDERED RELEVANT AND APPROPRIATE.  THE SELECTED REMEDY WILL ATTAIN
   LEGALLY APPLICABLE REQUIREMENTS INSTREAM AND WILL ATTAIN RELEVANT AND
   APPROPRIATE REQUIREMENTS AT THE POINT OF DISCHARGE FROM TREATMENT UNITS,
   BASED ON THE INSTREAM DILUTION.

   10.2.2 LOCATION-SPECIFIC REQUIREMENTS

   THE FEDERAL ENDANGERED SPECIES ACT AND COLORADO WILDLIFE NONGAME,
   ENDANGERED, AND THREATENED SPECIES ACT ARE CONSIDERED LEGALLY APPLICABLE
   AND, IN PART, SET REQUIREMENTS FOR THE PROTECTION OF GREENBACK TROUT,
   GOLDEN EAGLES, AND MIGRATORY BIRDS.  THE SELECTED REMEDY WILL COMPLY
   WITH THESE ARARS.

   THE FEDERAL EXECUTIVE ORDER FOR PROTECTION OF WETLANDS, EXECUTIVE ORDER
   ON FLOOD PLAIN MANAGEMENT, FISH AND WILDLIFE COORDINATION ACT,AND
   SECTION 404 OF THE CLEAN WATER ACT ESTABLISH REQUIREMENTS AND
   RESTRICTIONS WHEN ALTERING WATERS OF THE UNITED STATES AND RIPARIAN AND



   WETLAND AREAS.  THESE REQUIREMENTS ARE LEGALLY APPLICABLE ARARS AT THE
   SITE, AND THE SELECTED REMEDY WILL COMPLY WITH THESE REQUIREMENTS.

   FEDERAL AND STATE HISTORICAL AND ARCHAEOLOGICAL ACTS REQUIRE PROTECTION
   OF HISTORICAL RESOURCES AND PLACES AND ARE CONSIDERED LEGALLY APPLICABLE
   AT THE SITE.  THE SELECTED REMEDY WILL COMPLY WITH THESE REQUIREMENTS TO
   THE EXTENT POSSIBLE.  DOCUMENTATION OF HISTORICAL RESOURCES WILL BE
   PERFORMED, AS NECESSARY, AT MINE WASTE PILES WHICH WILL BE ALTERED BY
   CAPPING AND/OR SLOPE STABILIZATION.

   10.2.3 ACTION-SPECIFIC REQUIREMENTS

   FEDERAL AND STATE SOLID WASTE ACTS AND REGULATIONS ESTABLISH TECHNICAL
   REQUIREMENTS FOR CAPPING OF MINE WASTE PILES AND CONSTRUCTION OF SOLID
   WASTE IMPOUNDMENTS.  THESE REQUIREMENTS ARE CONSIDERED RELEVANT AND
   APPROPRIATE AT THE SITE AND WILL BE ATTAINED BY THE SELECTED REMEDY.

   FEDERAL STORM WATER REGULATIONS ESTABLISH REQUIREMENTS FOR CONTROLLING
   STORM RUNOFF.  THESE REQUIREMENTS ARE CONSIDERED RELEVANT AND
   APPROPRIATE FOR CONTROLLING RUNOFF FROM MINE WASTE PILES AND WILL BE
   ATTAINED BY THE SELECTED REMEDY.

   FEDERAL AND STATE HAZARDOUS WASTE ACTS AND REGULATIONS WILL BE ATTAINED
   FOR ANY HAZARDOUS WASTE WHICH MAY BE GENERATED AS THE RESULT OF
   TREATMENT OF THE MINE DISCHARGES.  THIS WASTE WOULD BE DISPOSED OF IN A
   SUBTITLE C (HAZARDOUS WASTE) LANDFILL OR TREATED TO RENDER THE WASTE
   "NON-CHARACTERISTIC" AND THEN DISPOSED IN A SUBTITLE D (SOLID WASTE)
   LANDFILL.

   STATE AIR QUALITY REGULATIONS TO CONTROL FUGITIVE DUST DURING REMEDIAL
   ACTION ARE CONSIDERED APPLICABLE AT THE SITE, AND THE SELECTED REMEDY
   WILL EMPLOY ENGINEERING CONTROLS TO ATTAIN THIS REQUIREMENT.

   10.2.4 "TO BE CONSIDERED" REQUIREMENTS

   THE COLORADO DIVISION OF WILDLIFE HAS ESTABLISHED SPECIES-SPECIFIC
   TOXICITY DATA FOR RAINBOW, BROWN AND BROOK TROUT.  THIS DATA HAS BEEN
   USED TO EVALUATE THE EFFECTIVENESS OF EACH OF THE REMEDIAL ACTION
   ALTERNATIVES.  THE SELECTED ALTERNATIVE WAS, IN PART, CHOSEN BECAUSE IT
   PROVIDES THE HIGHEST LEVEL OF PROTECTION OF TROUT WHEN COMPARED TO THE
   OTHER ALTERNATIVES DEVELOPED FOR THE SITE.

   10.3 COST EFFECTIVENESS

   THE SELECTED REMEDY IS COST EFFECTIVE IN MITIGATING THE RISKS POSED TO
   HUMAN HEALTH FROM CONTAMINATED GROUND WATER AND MINE WASTE PILES AT THE
   SITE.  THE SELECTED REMEDY IS ALSO COST EFFECTIVE IN MITIGATING THE RISK
   TO AQUATIC LIFE FROM DISCHARGING MINE TUNNELS.  AS DISCUSSED IN DETAIL
   IN SECTION 9.0, THE SELECTED REMEDY WAS DEVELOPED BY RETAINING THE MOST
   EFFECTIVE COMPONENTS OF EACH ALTERNATIVE DEVELOPED FOR THE SITE, AND
   ELIMINATING THOSE COMPONENTS WHICH PROVIDED LITTLE TO NO ADDITIONAL
   HUMAN HEALTH OR ENVIRONMENTAL BENEFIT.  THE COST OF THE SELECTED REMEDY
   IS LOWER THAN ALL OTHER ALTERNATIVES, EXCEPT NO ACTION, AND PROVIDES THE
   SAME LEVEL OF ARARS COMPLIANCE AND PROTECTION OF HUMAN HEALTH AND THE
   ENVIRONMENT.

   10.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
   TECHNOLOGIES TO THE MAXIMUM EXTENT PRACTICABLE AND PREFERENCE FOR
   TREATMENT AS A PRINCIPAL ELEMENT

   THE SELECTED REMEDY REPRESENTS THE MAXIMUM EXTENT TO WHICH PERMANENT
   SOLUTIONS AND TREATMENT TECHNOLOGIES CAN BE UTILIZED IN A COST EFFECTIVE
   MANNER AT THE SITE.  THE SELECTED REMEDY UTILIZES BOTH CONVENTIONAL



   (ACTIVE) AND INNOVATIVE (PASSIVE) TECHNOLOGIES FOR TREATMENT OF MINE
   DISCHARGES, AND SATISFIES THE STATUTORY PREFERENCE FOR TREATMENT AT
   SUPERFUND SITES.  IT IS ACKNOWLEDGED THAT ACTIVE TREATMENT IS MORE
   COSTLY THAN PASSIVE TREATMENT.  HOWEVER, AS MENTIONED EARLIER IN THIS
   DOCUMENT, THE LONG-TERM EFFECTIVENESS AND RELIABILITY OF ACTIVE
   TREATMENT AND GREATER EASE OF IMPLEMENTATION, PROVIDED THE BEST BALANCE
   OF THE NINE EVALUATION CRITERIA WHEN CONSIDERING THE LARGE VOLUME OF
   CONTAMINATION (FLOW) WHICH WILL BE TREATED IN THE AREA OF THE ARGO TUNNEL.

   RECONTOURING OF MINE WASTE PILES ALONE IS NOT CONSIDERED TO BE EFFECTIVE
   IN REDUCING HUMAN HEALTH AND ENVIRONMENTAL RISKS DUE TO EXPOSURE OF
   GENERALLY HIGHER METALS CONCENTRATIONS AT DEPTH IN THE MINE WASTE PILES.
   CONSEQUENTLY, RECONTOURING AND CAPPING IS THE SELECTED REMEDY WHERE
   CAPPING IS TECHNICALLY FEASIBLE.  ON-SITE CONSOLIDATION OF THE MINE
   WASTE PILES IS CONSIDERED TO BE SLIGHTLY MORE EFFECTIVE IN MITIGATING
   HUMAN HEALTH AND ENVIRONMENTAL IMPACTS THAN RECONTOURING AND CAPPING.
   HOWEVER, DUE TO LONGER IMPLEMENTATION TIME AND THE FACT THAT IT COSTS AT
   LEAST FOUR TIMES MORE THAN THE OTHER ALTERNATIVE, CAPPING IN PLACE IS
   CONSIDERED TO PROVIDE THE BEST COMBINATION OF BALANCING FACTORS.
   MONITORING AND INSTITUTIONAL CONTROLS WILL BE IMPLEMENTED AT THE CAPPED
   MINE WASTE PILES TO MAINTAIN A HIGH DEGREE OF EFFECTIVENESS, WHICH WILL
   SERVE TO MINIMIZE THE DIFFERENCE IN OVERALL EFFECTIVENESS BETWEEN
   ON-SITE CONSOLIDATION AND CAPPING IN PLACE.



   #TA
                                   TABLE 6-3

                  COMPARISON OF RISK-BASED GROUNDWATER TARGET
              CONCENTRATIONS TO MAXIMUM GROUNDWATER CONCENTRATION
                 IN MONOTORING WELL: DRINKING WATER INGESTION
                       (CONCENTRATIONS REPORTED IN UG/L)

   CHEMICAL (C)                 RISK-BASED          CLEAR CREEK
                                TARGET              DRAINAGE
                                CONCENTRATION (A)

   ALLUIVIUM

   ARSENIC                            35               ND
                                  0.047 (B)

   CADMIUM                            18               312
   CHROMIUM                          175               ND
   COPPER                          1,400               6,700
   FLUORIDE                        2,100               2,900
   MANGANESE                       7,000               50,000
   NICKEL                            700                  688
   ZINC                            7,000               60,100

   CHEMICAL (C)                 WEST CLEAR          NORTH FORK
                                CREEK DRAINAGE      CLEAR CREEK
                                                    DRAINAGE

   ALLUIVIUM

   ARSENIC                           ND                3.5

   CADMIUM                           ND                42
   CHROMIUM                          ND                9
   COPPER                            ND                690
   FLUORIDE                          500               2,100
   MANGANESE                         12                27,800
   NICKEL                            ND                278
   ZINC                              25                34,300

   CHEMICAL (C)                 RISK-BASED          CLEAR CREEK
                                TARGET              DRAINAGE
                                CONCENTRATION (A)

   BEDROCK

   ARSENIC                           35                ND
                                   0.047 (B)
   CADMIUM                           18                2.2
   COPPER                            1,400             4.1
   FLUORIDE                          7,000             3,520
   MANGANESE                         700               48
   NICKEL                            7,000             1,570
   ZINC

   CHEMICAL (C)                 WEST CLEAR          NORTH FORK
                                CREEK DRAINAGE      CLEAR CREEK
                                                    DRAINAGE

   BEDROCK

   ARSENIC                           NS                3



   CADMIUM                           NS                78
   COPPER                            NS                169
   FLUORIDE                          NS                600
   MANGANESE                         NS                26,900
   NICKEL                            NS                208
   ZINC                              NS                23,200

   NOTES:

   (A) EXCEPT AS NOTED, TARGET CONCENTRATIONS DERIVED BASED ON
       NONCARCINOGENIC EFFECTS.
   (B) TARGET CONCENTRATION DERIVED BASED ON POTENTIAL CARCINOGENIC
       EFFECTS.
   (C) ONLY DETECTED CHEMICALS ARE EVALUATED FOR THE CONTAMINANTS OF
       CONCERN; ALUMINUM AND IRON ARE NOT EVALUATED BECAUSE HEALTH EFFECTS
       CRITERIA ARE NOT AVAILABLE.
   ND = NOT DETECTED.
   NS = NOT SAMPLED.
   RISK-BASED TARGET CONCENTRATIONS FOR CARCINOGENS ARE EQUAL TO AN EXCESS
   CANCER INCIDENCE OF 1 PERSON PER 1,000,000 PEOPLE.



                                   TABLE 6-7

                      COMPARISON OF RISK-BASED AIR TARGET
           CONCENTRATIONS TO CENTRAL CITY ANNUAL AVERAGE AND MAXIMUM
                 RESPIRABLE AIR CONCENTRATION: DUST INHALATION

                       (CONCENTRATIONS REPORTED IN UG/L)

                                                        RESPIRABLE
   CONCENTRATIONS
                    RISK-BASED
                      TARGET                  ANNUAL             ANNUAL
   CHEMICAL        CONCENTRATION (A)          AVERAGE            MAXIMUM

   ARSENIC            0.00011                 0.00059             0.0018
   BERYLLIUM          0.00065                 0.00100             0.0010
   CADMIUM            0.00089                 0.00078             0.0012
   CHROMIUM           0.00013                 0.00400             0.0078
   NICKEL             0.00320                 0.01000             0.0190

   NOTES:

   (A) ALL TARGET CONCENTRATIONS DERIVED BASED ON POTENTIAL CARCINOGENIC
       EFFECTS.
   RISK-BASED TARGET CONCENTRATIONS FOR CARCINOGENS ARE EQUAL TO AN EXCESS
   CANCER INCIDENCE OF 1 PERSON PER 1,000,000 PEOPLE.


